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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XWMHM Ha YpOBHE OCHOBHOTO 00mero o0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yjbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOTPpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha OCHOBE (enepanbHO paboueld MpOrpamMMel
BOCITUTAHUS U C YUETOM KOHIIEIIINHY MPENoaaBaHusl ya4eOHOTO mpeameTa « XuMUsH
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1o Xxumuu JaéT TpEACTaBICHHE O IEJAX, OOIIel cTpaTeruu
oOy4yeHUs, BOCHUTAHUS M Pa3BUTUS OOYYAIOUIUXCS CPEICTBAMHU y4EOHOTO
npeamera, yCTaHABIIMBAET o0s13aTeIbHOE MPEIMETHOE CoAEpKaHue,
MpeayCcMaTpPUBAET pPACIpENEeIeHUE €ro Mo KiaccaM U CTPYKTypUPOBaHUE IIO
pazaenaM M TeMaM IMpPOrpaMMbl IO XUMHH, OMNPEAEISIET KOJWYECTBEHHBIE H
Ka4eCTBEHHBIE XapaKTEPUCTUKH CoAEpKaHus, PEKOMEHIYyEMYIO
MOCJEA0BAaTEIbHOCTh  M3YYEHHUS] XHUMHUU C YYE€TOM MEXKIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTUKU Y4yeOHOro Tpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolIuxcsi, OMNpPEAeSseT BO3MOXKHOCTH TIpeaAMeTa IS
peanuzainuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
pOrpaMMbl HA YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHUsA, a TakKe TpeOOBaHUH K
pesynbTaTam oOy4eHHUs] XUMUHU Ha YPOBHE I€JIeil U3ydeHUs MpeaMeTa U OCHOBHBIX
BHUJIOB Yy4E€OHO-ITO3HABATEIbHONU JCSATEILHOCTH OOYYarolerocss Mo OCBOEHUIO
y4eOHOTr0 CO/IepKaHuUs.

3HaHWE XWMHH CIIYXKUT OCHOBOW Juisi (OPMHUPOBAHUS MHPOBO33PCHHUS
00y4Jaromierocsi, €ro MpeAcTaBICHU O MaTepUaIbHOM €JIMHCTBE MHPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIe XMMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIEHUIX
SHEPrUM U 00 DBOJIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
mpo0eM yCTOMYMBOTO PA3BUTHUSA YEIIOBEYECTBA — CHIPHEBOM, JYHEPTreTUUYECKOMH,
MUIIEBOM U 9KOJOTUYECKON O€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHEHHUSI.

N3yuenue xumun:

CIOCOOCTBYET  pealu3alldd  BO3MOXKHOCTEH  NJii  caMOpa3BUTUA U
dbopMHupOBaHUS KYJIBTYPbI JIMYHOCTH, €€ 00111el 1 (QYHKIIMOHATHLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (pOpMUPOBAHHE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  yueOHOW  JIeSTEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATEIIbCKUX YMEHUN, HEOOXOJUMBIX KakK B
MOBCEHEBHOM XKU3HU, TaK U B TPO(PECCHOHATLHOM NeITeTbHOCTH;

3HAKOMHUT €O CHEeIU(GUKONW HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI
[IEJIOCTHOTO B3MJISI/Ia HA €AUHCTBO MIPUPOIBI U YETOBEKA, ABJISIETCS OTBETCTBEHHBIM
ATarnoM B POPMHUPOBAHUHU €CTECTBEHHO-HAYUYHOU IPAaMOTHOCTH O0yYarOIIUXCS;



criocoOCTBYeT (hOPMHUPOBAHUIO IIECHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
Hay4YHbIM 3HAHUSIM, K IPUPOJE, K UEJIOBEKY, BHOCUT CBOM BKJIaJl B 3KOJIOTHMYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHbie HampaBlieHWS B OOYYCHMHM XUMUU OOECTICUMBAIOTCS CIEU(PUKOI
colepKaHusl ~ y4eOHOTO  MpeaMeTa, KOTOpbIM  SBIAETCA  MEAaroruyecKu
aJlanTUPOBAHHBIM OTpakeHHEeM 0a30BOM HAYKH XMMUH Ha ONpPEACTIEHHOM dTare e¢
pPa3BUTHAL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIero o0pa3oBaHMsi OPUECHTUPOBAH HA
OCBOCHHME OOYYAIOIIMMHCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSTHH XHMHH, OCHOB
HEOPraHUYECKOM XUMHM U HEKOTOPBIX OTACJIBHBIX 3HAYUMBIX IOHATUH
OPraHU4YeCKON XUMUH.

CtpykTypa coaepKaHus MPOrpaMMbl MO XUMUU c(hopMUpOBaHA Ha OCHOBE
CUCTEMHOr0 moaxoja K €€ u3ydyeHuro. ConepkaHue CKIaJbIBAETCS M3 CHCTEMBI
MOHATUN 0 XUMHYECKOM DJIEMEHTE M BEIIECTBE U CUCTEMBI TOHATUI O XMMUYECKOU
peakiuu. OO0€ OTH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl MO MPUHLHUITY
MOCJIEI0BATEILHOTO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETUUYECKUX IMPEICTABICHUI
Pa3HOr0 YpOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCET'O €CTECTBO3HAHUSI;

— Ilepuonnueckoro 3akona 1. . MeHneneeBa Kak OCHOBHOI'O 3aKOHA XMMUHU;

— YYEHHS O CTPOCHHH aTOMa U XUMUYECKOU CBSI3H;

— TpencTaBieHUH 00 DIIEKTPOIUTHUYECKOM JTUCCOIMAIIMM BEIIECTB B
pacTtBopax.

Teopernueckue 3HAHUS pacCMaTPUBAIOTCS HAa OCHOBE AMIMUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIIHBHO OT OJHOTO
YPOBHSI K JIpyromMy, BBITIOJNHSAS (YHKIIUU OOBSCHEHUS W TPOTHO3UPOBAHMS
CBOMCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHHUS U TOJTYUYCHUS
M3y4aeMbIX BEIECTB.

OcBoeHue mporpaMMbl IO XHUMHH  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
MIPEJICTABJICHNUS O XUMMUYECKON COCTABIISAIOLICH HAYyYHOU KAPTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NpHUPOAbI, LIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
MeTOJaM MO3HaHUsI B Hayke. M3ydeHune XUMHUU MNPOUCXOJUT C MPHUBICUCHUEM
3HAHWA W3 paHee W3YUYEHHBIX YUYEOHBIX mMpeaMeToB: «OKpyX aromuid MHupy,
«buonorus. 5—7 knacce» u «Pu3nKa. 7 Kiacey».

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKOM HAyKH KakK 00JaCTH COBPEMEHHOIO0 €CTECTBO3HAHUS, MPAKTHUUECKOMN
JIEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJbTYPHI.
3amaya y4eOHOro mpeaMera COCTOUT B (DOPMUPOBAHUHM CUCTEMBI XHUMHYECKUX
3HaHUW — BaKHEHUIUX (PaKTOB, MOHATHUMN, 3aKOHOB U TCOPETUUECKUX IMOJOKCHUH,
JIOCTYIHBIX 00OOIIEHU MHUPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIEHUM K HAy4YHBIM METOJIaM I[IO3HAHUS MpPU M3YyUYEHUU BEUIECTB WU
XUMHMUYECKUX peakluid, B (POPMUPOBAHUU U PA3BUTHM I1O3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHUU B YYEOHO-NO3HABATENBHON M Yy4eOHO-HCCIEN0BATEIbCKOU
NeSITEIbHOCTH, OCBOCHMM TMpPaBUI 0O€30MacHOTO OOpalleHus C BEIIeCTBAMU B
ITIOBCEHEBHOM KU3HU.

[Tpu u3yyeHUM XMMHUU Ha YpPOBHE OCHOBHOI'O OOLIEr0 0Opa3oBaHMs Ba)XKHOE
3HaYEHUE MPUOOPENH TaKUE LI, KaK:

— (GOpMHUPOBAHHE WHTEIJICKTYaJlbHO pA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CaAMOCTOSITEIbHOMY HPUHATHIO PELIEHUM,
CHOCOOHOM alaTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSAM KHU3HU;

—  HampaBJIICHHOCTh OOy4YeHMs] Ha CHCTEMAaTHYeCKOoe MpUOOLIEHUE
O0ydarommxcs K CaMOCTOSITENIbHOM MO3HABATENIbHON ACSITENbHOCTH, HAyYHBIM
MeToJaM TO3HaHMs, (HOPMUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CHOCOOHOCTEH K
XUMHUH;

— o0ecreuyeHne yCaoBUi, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUaOIITUMUCS
OMbITa Pa3HOOOpPA3HON [EATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIIOUEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIUX YHHUBEPCAJIBHOE 3HAYEHUE IS
pa3IMYHBIX BUIOB JEATEIBHOCTH;

— (opmupoBanue oOwmeNd (QyHKIMOHATIBHOH W €CTECTBEHHO-HAYy4YHOU
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUH OOBACHATh M OLICHUBATH SIBJICHUS
OKPY’KAIOLEro MHpPA, MCHOJIb3Yysl 3HAHUS W OMNbIT, NOJYyYECHHBIC NP U3YyYCHHH
XMMHMH, TPHUMEHATh HUX IpPHU PEIICHUU NpoOJEM B IOBCEJHEBHOW KHU3HU MU
TPYAOBOU JIEATEIIBHOCTH;

— (QopmupoBanue y O0OyyaroUMxcsi T'yMaHUCTHUYECKHX OTHOIIEHUM,
NOHMMAaHUS LEHHOCTH XUMHYECKUX 3HAaHUM M1 BbIPAOOTKH 3KOJOTHYECKH
LEJIeCO00Pa3HOro MOBEAEHUS B OBITY U TPYAOBOM JEATENIBHOCTH B LEIAX
COXPAHEHMS CBOETO 3J0POBbS U OKPYKAIOLIEH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMS OOIIEYEOBEUYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HpOQMIIsl U HANPaBIEHHOCTH JaJIbHEHIIETO
oOy4eHus.

OOmiee YuCIO YacoB, OTBEAECHHBIX S M3YyYEHUS XUMUU Ha YpPOBHE
OCHOBHOT'0 00111€T0 00pa3oBanus, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlento), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYabHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poias XuMuM B J)KU3HU 4YellOBEeKa. XUMHS B CUCTEME HaykK.
Tena m BemecrBa. PuU3NYECKHE CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSHHE
BemlecTB. [loHsiTHe 0 MeToAax MO3HAHUS B XUMUHU. YHCThIE BEIIECTBA U CMECH.
CriocoObl pa3ziesieHust CMECei.

ATOMBI W MOJIEKYJIbl. XHUMHUYECKHE OdJeMEHThl. CHMBOJIBI XHUMHUYECKHUX
aneMeHTOB. [IpocTbie U CoXKHBIEe BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckas ¢dopmyrna. BaleHTHOCTH aTOMOB XHMHYECKHUX DSJIEMEHTOB.
3akOH TMIOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOCHUTENbHAs aTOMHasg Macca.
OTtHocuTeNnbHAs MOJEKYJIsIpHast Macca. MaccoBasi 10151 XMMUYECKOT0 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemecrBa. Moiib. MonsipHast Mmacca. B3auMoCBs3p KOJIMYECTBA,
Macchl M 4YHCJIa CTPYKTYPHBIX €AMHHI] BemiecTBa. Pacuérel 1o Qopmynam
XUMHUYECKUX COCTUHCHUH.

du3nuecKue U XUMUUYECKHUE SBJIICHUS. XUMHUUYECKash peakiusl U e€ MPU3HAKHU.
3aK0H COXpaHEHHsI MacChl BEHIECTB. XuUMHUUeckue ypaBHeHus. Kmaccudukams
XUMHUYECKUX PEaKINil (COeMHEHUS, PAa3JIOKEHUS, 3aMEILIEHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOHN MOCYI0M, mpaBuiiaMu pabOThl B Ja0OpaToOpuu U
npuémMamMu o0palieHus: ¢ J1abopaTOpHBIM 00OPYIOBAaHUEM, U3yUYCHHUE M OIHMCAHHE
bu3nUecKuX CBOMCTB O0pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOACHHE
¢busnueckux (IJIaBJI€HUE BOCKA, TasHUE JIbJla, PACTHpPAaHHUE caxapa B CTYIIKE,
KUIIEHUE U KOHACHCAIUSI BOJABI) U XMMHUECKUX (TOpEHHE CBEYH, IMPOKATMBAHUE
MEJTHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCJIOTOM) sSIBIEHNH, HAOII0/IeHNE U
ONKMCAaHWE MPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuuil (pa3iokeHHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapus, pa3ioxKeHUue THIPOKCUAa
menu (I1) mpu HarpeBaHuu, B3auMojeHCTBHE Keme3a ¢ pactBopoM cosr menu (1),
U3Y4YEHUE CIOCOOOB PA3CIICHUS CMECEil: C TIOMOIbI0 MarHurta, (GUIbTpOBaHUE,
BhITIApUBAHUE, AUCTWUIAIUS, XpoMaTorpadus, MPOBEJICHHE OYUCTKUA MMOBAPEHHOM
COJIM, HaONIOZAEHWE W  ONHCAaHUE  PE3YJbTaTOB  MPOBEIEHUS  OIbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MACChl, CO3JaHUE MOJEIEH MOJEKYJ
(IIapocTepKHEBBIX ).

Baxueimme npeacTaBuTeJ M HEOPraHUIeCKNX BeleCTB

Bo3agyx — cmech razoB. CocraB Bo3ayxa. Kucinopon — asmeMeHT U mpoctoe
BellecTBO. HaxoxaeHue kuciopona B mpupojie, (GU3MYECKHE U XUMUYECKHUE
cBoiictBa (peakuuu rtopeHus). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsI



MOJIYYCHHUS] KUCTOpoAa B JIA0OpPAaTOpUM M MPOMBIIUIEHHOCTH. KpyroBopot
KHciopoza B mpupoje. O30H — alIoTponHas MOAU(PUKALIMS KUCIOPOaA.

TennoBoil >PheKT XUMUYECKOW peakiuu, TEPMOXUMHUYECKHE YpPaBHEHUS,
9K30- M BHJAOTEPMUYECKUE peakiuuu. TOIMBO: Yrojib M METaH. 3arps3HCHUE
BO3/lyXa, yCWJICHHE MapHUKOBOTO d(eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »memeHT M mpocroe BemiecTBO. Haxoxkzaenue Bomopoaa B
npupoje, GU3MYECKMEe ¢ XUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
noyuyenust. Kucnotsl u comnm.

MounspHblii 006EM Ta30B. Pacd€Thl M0 XUMUYECKUM YPABHEHUSIM.

Qdusnyeckue cBoMcTBa BOAbl. Boma kak pactBopurens. PacTBOpbL.
HacplllieHHbIE M HEHACBIIEHHBIE PAacTBOPBI. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBas n07s1 BellecTBa B pacTBOpe. XMMHUYECKUE CBOMCTBA BOJbl. OCHOBaHMUS.
Ponp pacTBOpOB B mpupoJie U B KU3HU 4eJoBeKa. KpyroBopoT BOJbI B MPHUPOJE.
3arps3HeHHne NpUPOAHBIX BoA. OXpaHa U OUMCTKA MPUPOAHBIX BOJI.

Knaccudukanus neopranndeckux coenuuenuil. Oxcuasl. Knaccudukanus
OKCHJIOB:  coyieoOpa3yronue  (OCHOBHBIC, KHCJIOTHBIE, aM(oTepHbIE) W
HecosieoOpasyromue. HomeHknatypa okcuaoB. Duznueckue W XUMHUYECKHE
CBOMCTBa OKCUIOB. [lonyueHne okCuaoB.

OcHoBanus. Knaccupukanuss OCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HomeHknarypa ocHoBaHui. Pu3NUeCKMEe M XMMHYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHne ocHOBaHU.

Kucnotsl. Knaccudukamus kucnor. Homenknatypa kucinor. Ousznueckue u
XUMHYECKHE CBOMCTBAa KHUCIOT. Psn aktuBHocth MetawuioB H. H. bekerona.
IlonydeHnue KuUCIOT.

Comu. Homenkiarypa cosieil. @U3NYECKHEe U XUMHUUYECKUE CBOWCTBA COJIEH.
[Tosmyuenue coient.

I'eHeTnyeckas CBsA3b MEXKy KJIaCCaMH HEOPTraHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIIPEIEIICHUE COAEPKaHUsl KUCIOpOAa B BO3AYyX€, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M U3YyYEHHE CBOMCTB KHCIOPOJa, HaOIIOACHHE
B3aUMOJICMCTBUS BEIIECTB C KHUCIOPOAOM HW YCIOBUS BO3HUKHOBEHHS U
MpeKkpamieHuss TropeHus (moxkapa), O3HAKOMJIEHHME ¢ oOpa3liaMu OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YEHHUE, COOMpAaHHE, pACMO3HABAHUE W H3YyUYCHHE
CBOICTB BOJOpojAa (ropeHue), B3auMojaecTeue Bogopoaa ¢ okcuaoMm meau (11)
(BO3MO’KHO HCIIOJIb30BAHUE BHUEOMATEpPHUAIOB), HaOMtOAeHUE 00pa3IloB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEJOBAHUE OCOOEHHOCTEW PACTBOPEHHUSI BELIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NIPUTOTOBJIECHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM J0JIell pacTBOPEHHOIO BEILIECTBA, B3aMMOJEHCTBUE BOJbI C METAJLIAMU
(HaTpyeM ©  KajublMeM) (BO3MOXHO HCIIOJb30BaHUE BHUJIEOMATEPHUAIIOB),



UCCJIEIOBAaHUE OOpa3IOB HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX  KJIACCOB,
HaO0JII0ICHNE U3MEHEHHUsI OKPACKU MHJIMKATOPOB B PACTBOpAX KUCIOT U HIEJIOYEH,
u3yueHue B3aumojiecTBusa okcuaa meau (II) ¢ pacTBopomM cepHOM KHCIOTHI,
KUCJIOT C METaJUIaMHM, PEaKIUNd HEUTPAIU3ALMU, IOJYyYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHE OJHOIO MeETajlyla JPYTMM M3 pPacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a1ad 1o TeMe «BaxHenlne KIIacchl HEOPraHUYEeCKUX
COCTMHEHUI».

Hepuognuecknit 3axkoH u Ilepuoamyeckas cucremMa XHUMHYECKHUX
aiemenToB /. W. MenpgeneeBa. Ctpoenne aToMoB. XHMMHYECKAs CBA3b.
OxHcaNTEeTIbHO-BOCCTAHOBUTEIbHbBIC PEAKIMHU

[lepBble MOMBITKK KiacCU(DUKAMK XUMHUYECKUX dJeMeHTOB. l[loHsiTHe O
IPYIINax CXOJHBIX 3JIEMEHTOB (ILETOYHBbIE W WIEJIOYHO3EMENIbHBIE METaJLIbI,
raJIOTeHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpPbIe 00pa3yoT aM(pOTEPHBIE OKCU/IBI
Y TUIPOKCUBL.

[lepnognuecknii 3akoH. llepuonnueckas cucteMa XUMHYECKUX IEMEHTOB /.
N. MengeneeBa.  KopoTkonepwomHas W JUIMHHONIEPUOAHAS  (POPMBI
ITepuoanueckoit cucrembl xumuueckux sneMmeHToB . 1. Menneneesa. [lepuoabt
u rpynnsl. Ouzndeckuil CMBICI NOPSAAKOBOIO HOMEpA, HOMEPOB IIepuoja U
IPYNIbI 2JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siiep. M3oTonel. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0YeK aroMOB MepBbIX 20 XUMHYECKHX AJIEMEHTOB
ITepuonnueckonr cucremsl Jl. M. MenneneeBa. XapakTepucTuka XUMHYECKOIO
3JIEMEHTA 10 ero noyuoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUsI pajJuyca aTOMOB XHUMHUYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPyNIaM U NEPUOAAM.

3nauenue [lepuoaunueckoro 3axkoHa u [lepuoandeckoi CHCTEMbI XUMUYECKHUX
AJIEMEHTOB I pa3BUTUsA Hayku W npaktuku. Jl. 1. MenneneeB — yd€Hslii u
rpakIaHUH.

Xumuueckasi cBsizb. KoBanmeHTHas (MOJsipHasT ¥ HEMOJISIpHAs) CBSA3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX JJIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucieHusa.  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponecchl okucneHust ¥ BocCTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4yeHue oO0pa3loB BELIECTB METAUIOB W HEMETaUIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHUHKA C PacTBOpPaMU KHCJIOT M IIEIOYEH, MPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUU
(ropeHue, peakiuu pa3ioKeHHsI, COSTUHEHUS).

Mesicnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€d MPU U3YYEHUH XUMHUHM B 8 Kjacce
OCYUIIECTBJISIETCS. 4Yepe3 UCIOJIb30BAaHUE Kak OOIIUX €CTeCTBEHHO-HAYYHbIX
MOHATUM, TAK U MOHSATUM, SIBJISIOIINXCS CUCTEMHBIMM ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC TOHATHUS: HAYYHBIM (DaKT, TUMOTE3a, TEOPHUS,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIIOJEHUE,
AKCIIEPUMEHT, MOJICIMNPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBIICHUE.

®usuka: marepusi, aroM, O3JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHU]I,
M30TOIBI, PAAUOAKTUBHOCTDb, MOJIEKYJA, AJIEKTPUUYECKUN 3apsl, BEUIECTBO, TEINO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, €AUHUIIbI
M3MEpPEHUS, KOCMOC, TIJIAHETHI, 3B€3/1b1, COJHIIE.

buomorus: dorocunTes, apIxanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaAIbl, TOPHBIE TOPOJIBI,
MIOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KJIIACC

BemecTBo U XMMHYECKAsl peaKUUs

Ilepronnueckuit 3akoH. llepuoauueckas cucrema XUMHUYECKUX IEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOWCTB
XUMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX IMEPUOJIOB, KaJMs, KalblUUs W HX
COCOMHEHUN B COOTBETCTBUU C IOJOXKEHHEM »JJIEeMEHTOB B lleprnoanueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHune BellecTBa: BHUJIBI XMMHUYECKOW CBSI3U. THIIBI KPUCTAITMYECKHUX
PEMETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTALUINYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3U.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K PA3IMYHBIM KJIaccaM HEOPraHWYECKUX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukarys XuMAYECKUX PEaKIIUid M0 Pa3IMIHBIM MTPU3HAKaM (TI0 YUCITY
M COCTaBy YYaCTBYIOIIMX B PEAKIMM BEIIECTB, MO TEIUIOBOMY 3(deKkTy, Mo
U3MEHEHUIO CTETEeHEeN OKUCIEHUS XUMHUYECKHX 3JIEMEHTOB, IO 00paTUMOCTH, IO
Y4acTHUIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKHUE PEAKIIUU, TEPMOXUMUUECKUE
YPaBHEHHS.

[lonsitue 0 ckopocTH XuMHU4eckoil peakuuu. [lonstre 00 oOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusax. [[oHATHEe O TOMOT€HHBIX U T'e€TePOreHHBIX
peakuusax. [lonarue o karanuse. [loHsaTre 0 XUMUUeCKOM paBHOBeCHU. DAKTOPBHI,
BJIMSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKIMU U TMOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHCITUTENHHO-BOCCTAHOBUTEIBHBIE ~ PEaKlMU,  DJIEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBieHue YPaBHEHUI



OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMA C  HCHOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OaliaHca.

Teopust JIEKTPOIIUTHYECKON JUCCOUMALNN. DIEKTPOIUTHI U HEAIEKTPOJIUTBHI.
Katnonsl, annonpl. MexaHu3M AUCCOLMALMK BEIIECTB C PA3JIUYHBIMU BHIAMU
XUMHU4ECKOU cBsizu. CteneHs aucconuanuu. CUIbHBIE U CIIa0bIe SJIEKTPOIIUTHI.

Peakiiuu noHHoro oomMeHa. Y cioBHs MPOTEKaHUSI peakiMii HOHHOro 0OMeHa,
IIOJIHBIE W COKpAIIEHHBbIE HMOHHBIE YypaBHEHMS peakuuii. CBOKCTBA KHCIIOT,
OCHOBAaHMM ¥ COJEeH B CBETE MPEACTaBICHUN 00 DIICKTPOIUTHICCKOM
nucconnannu. KauecTBeHHbIE peakiui Ha HOHBI. [IOHATHE O TUAPOIU3E COTIEH.

XumuuecKkuit IKcnepumenm:

O3HAKOMJICHHUE C MOJCIIMU KPUCTAIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BCIIIECTB — METAJUIOB M HEMETauioB (rpaduTa W aiMasa), CIO0KHBIX BEIIECTB
(xJopuaa HaTpus), HCCIEOBAHUE 3aBUCUMOCTUA CKOPOCTU XMUMHUYECKOW peaKinu
OT BO3JICUCTBHS pA3JIMYHBIX (DAaKTOPOB, MCCIEIOBAHUE DIIEKTPOIMPOBOJHOCTH
pacTBOpPOB BEWIECTB, IpPOLECCAa AUCCOLMALMU KHUCIOT, IIEJIOYEH U COJIeU
(BO3MOXXHO  HCIOJB30BAHHE BHUAEO MAaTEPHUANIOB), IPOBEIECHHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ TNPU3HAKU  TPOTEKAHWs]  peakludid  HOHHOTO  oOMeHa
(oOpa3oBaHue ocajaka, BbIJIEJICHUE Ta3a, oOO0pa3oBaHUE BOJAbBI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakuuH pa3iioKEeHHs, COSIUHEHUS), PACIIO3HABAHUE HEOPraHMYECKUX
BEIIECTB C IIOMOIIBKD KA4YECTBEHHBIX pPEaKUUMHd Ha  HMOHBI, pELICHUE
DKCHEPUMEHTAJIBHBIX 3a/1a4.

HemeTayibl 4 MX cOeIMHEHUS

OO6mas xapakTepucTuka TrajgoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHrne W (U3NYECKHUEe CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XMMHYECKME CBOMCTBA Ha [MpUMEpEe  XJopa
(B3aUMOJEHCTBUE C MeETaJIaMH, HEMeTaJJlaMH, IIejJo4yaMu). XJIOPOBOJAOPOA.
ConsiHasi KMCIOTa, XUMHUYECKHUE CBOICTBA, MOJyuyeHHE, NMpuMeHeHue. JleiicTBue
XJIOpa U XJIOPOBOJIOPOJA HA OpPraHM3M 4YeJlOBeKa. BakHenmume XJIopuapl U UX
Hax0XJICHUE B MIPUPOJIE.

OO6mas xapakrepuctuka 3meMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE cTeneHu okucieHus. CtpoeHue n (HU3MYECKUE CBOMCTBA
MPOCTHIX BEUIECTB — KUCIOPOa U Cephbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOa
U cepbl. XumMuyeckue coicTBa cepbl. CepoBOJIOpOA, CTpoeHue, (PU3nyecKkue M
XUMHYECKUE CBOMCTBA. OKCHABI CEpPbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnast kucnmoTa, (Qu3Myeckue W XHUMHYECKHE CBOMCTBa (0OmmIMe Kak
MPEACTaBUTENA Kjlacca KHCIOT W crnenuduueckue). XUMUYECKHUE PEeaKIui,
JeXallie B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJIy4eHHUs CEpHOM KHCIIOTHI.
[Ipumenenue cepHor KucaoThel. COMM CEpHOM KUCIOTHI, KAYECTBEHHAS pEeaKlys Ha



cynbdar-uon. Haxoxnenue cepbl M €€ COCIMHEHMA B mpupojie. XUMHYECKOE
3arpsi3HEHUE OKPY’KAIOIIEH Cpebl COCIMHEHUSAMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/yXa U BOJOEMOB), CIIOCOOBI €ro MpeI0TBPAICHHS.

OOmass xapakTepuctuka 37aeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHHUS. A30T, pacpOCTPaHEHUE B MPHUPOJE,
bu3nyeckue U XuMHueckue cBoiictBa. KpyroBopor azora B npupoje. AMMUaK, ero
(dbu3nYecKre U XUMUUYECKUE CBOMCTBA, MoJydYeHue u npuMeHenue. Conu aMMOHUS,
X pU3HUECKNe U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KadecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THAasl KHCIIOTa, €€ MOoJydeHue, (PU3NUECKHe U XUMHUYECKHUE
cBoiicTBa (0OIlME Kak TMpeACTaBUTENs Kiacca KHUCIOT W cleuu]uueckue).
Hcnonp3oBaHWe HUTPATOB U COJIEd aMMOHMS B KayeCTBE MMHEPAIbHBIX
yao0peHuil. XuMHUYeCKOe 3arpsi3sHCHUE OKPYIKAIOIIEH CPebl COCTMHEHUSMH a30Ta
(KUCIOTHBIE NOXKAM, 3arpsi3HEHHE BO3JayXa, MOYBBI W Boao&MOB). docdop,
aloTponHeie Moaudukauuu ¢ocdopa, uUMUECKUe U XMMHYECKHUE CBOWCTBA.
Oxcug docdopa (V) u dochopHas kuciora, puznueckue U XUuMUUECKUE CBOMCTRA,
nosryderue. Mcmons3oBanne pocdaroB B KauecTBE MUHEPATBHBIX YI00OPEHUH.

Oo6mas xapakrtepuctuka amneMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHUW  OKUCIEHHS.  YTJIEPOH,  aJUIOTPOIHBIE
Moau(dUKalUM, paclpoCTpaHEHUEe B NpUpojae, (U3NYECKHME U XUMUYECKHUE
cBoiicTBa. Ancop6mus. KpyroBopot yriepoaa B mpupozae. Okcunbl yriaeposaa, ux
bu3nueckue W XUMUYECKHE CBOWCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
MOJIyYeHHE U MPUMEHEHHE. DKOJOTMYECKHUe MPOoOIeMbl, CBA3aHHBIE C OKCUIOM
yriepoaa (IV), rumore3a rio0anbHOrO NOTEIUVICHUS KIUMaTra, MapHUKOBBIN
s dexr. YronmpHas KUCI0Ta B €€ CONM, UX (PU3NUECKHue U XUMHUYCCKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIEHHOCTH U CEJIbCKOM
XO35UCTBE.

[lepBoHAUaNTEHEBIE TTOHATHUSI 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHSIX
yraepojia (MeTaH, 3TaH, STUJICH, alleTUIICH, YTaHOJI, TJIUIEPUH, YKCYCHAsI KUCIIOTa).
[IpupogHbie HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOAHBIA Ta3, HEQPTH),
INPOAYKThl UX mepepaloTku (OEH3MH), UX pPOJb B OBITY U MNPOMBIILIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BaKHBIX BEIIECTBAX: XKUpax, OelIkax, yriaeBojgax — U ux
poJIM B KHM3HM 4YeloBeKa. MarepualbHOE €IUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COEIUHEHHU.

KpeMHuii, ero Qusnueckue M XHUMHYECKHE CBOICTBA, IOJYyYECHHE W
npumeHenue. CoenuHeHus KpemHHS B mpupone. OOmme mpeacTtaBieHus 00
okcuzae kpemuus (IV) u kpemuueBoi kucnore. CUIMKAThl, X HCIOJIb30BaHUE B
ObITYy, B IPOMBIIUICHHOCTH. BakHeline cTpouTenbHble MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, OCTOH, kene300eToH. [IpobiaeMbl 6e30macHOTO MCMIOJIb30BAHUS
CTPOUTEINIBHBIX MAaTEPUAIIOB B IOBCEAHEBHON KU3HU.

Xumuueckuii IKcnepumenm:

M3y4YeHHE 00pa3l0B HEOPraHMYECKUX BEUIECTB, CBOMCTB COJSIHOM KUCIIOTHI,
MIPOBE/ICHNE KAYeCTBEHHBIX PEAKIUN Ha XJIOPUJ-MOHBI U HAOIIO/IEHUE TTPU3HAKOB
UX TPOTEKAHMsI, OMBITHI, OTpaXkaroliue (PU3NYEeCKHue U XUMUYECKHE CBOWMCTBA
raJIoreHOB M WX COEAUHEHUM (BO3MOXKHO HCMOJb30BAHUE BHUEOMATEPUAIIOB),
O3HAKOMJICHHE C O0Opa3lamMu XJIOPUAOB (TAJOTEHUIOB), O3HAKOMIICHHE C
oOpaslamu  ceppl ©u €€  COeAUHEHUsSMU  (BO3MOXXHO  HCIOJB30BAaHHE
BUJIEOMATEPUAIIOB), HAOJIIOIEHHE Mpolecca OOyIIIMBaHUSl caxapa MoJl IeHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3YyYEHUE XUMHUYECKUX CBOWCTB
pa30aBIEHHON CEPHOMN KHUCIIOTHI, MPOBEJACHNE KaYeCTBEHHON Peakiuu Ha Cyib(art-
MOH W HaOJIOJIeHHE TpHU3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UYECKUMHU
cBoiicTBaMu azora, ¢ochopa U HUX COCIAUHEHUH (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEpUANIOB), oOpasliaMu a30THBIX U (POCHOPHBIX YJIOOpEHUH, MOJyUYCHUE,
coOupaHue, pacrmo3HaBaHWE W W3YYCHHE CBOWCTB aMMMaKa, IPOBEIICHUE
KaueCTBEHHBIX PEAKIMH Ha MOH aMMOHHUS U (ochaT-uoH U U3ydeHUE MPU3HAKOB
UX TIPOTEKAHUsI, B3AMMOJIEVCTBHE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbEO
(BO3MOKHO HCIIOJIb30BAHUE BUJICOMATEPUAIIOB), W3y4ECHUE MoJIeTen
KPUCTAUIMYECKNX PEmETOK anmasza, rpadura, QyiepeHa, O3HAKOMIICHUE C
MPOLIECCOM  aACOPOIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJIEM H
YCTPOMCTBOM NPOTUBOras3a, MojyuyeHue, cOOMpaHue, paclio3HaBaHUE U U3YUYEHHE
CBOMCTB YIVICKHCIIOTO Ta3a, MPOBEJACHUE KaueCTBEHHBIX peakiuii Ha KapOoHAT U
CUJIMKAT-UOHbl WM M3YYCHUE [PU3HAKOB MX NPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMEN CUJIUMKATHOM MPOMBIIUIEHHOCTH, PEIIEHHE ASKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxkHenme HeMeTallyIbl U UX COSUHEHHUS.

MeTasiibl 1 MX COCTUHEHMSI

OO0mmas xapakTePUCTHKAa XUMHYECKUX AJIEMEHTOB — METAJIOB HA OCHOBAaHUH
ux nosioxxeHus B llepumogmyeckon cucreme xumuueckux osnemeHToB J[. .
MenneneeBa u ctpoeHus atoMoB. CtpoeHne MeTamioB. Metaimnyeckas CBs3b U
METAUIMYECKAST ~ KPUCTAUIMYECKAas  PEMIETKA.  ODJNEKTPOXMMHUYECKMM Pl
HampsHKeHU MeTaiuioB. du3ndeckne U XMMUYECKHE CBOMCTBA MeTauioB. O0mue
CcrocoObl ToNydeHus: MeTaioB. [loHATHE O KOPpPO3UU METAJIOB, OCHOBHBIC
CcrocoObl 3amUThl UX OT Kopposuu. CrutaBel (CTalb, YYTyH, AIOPATIOMUHUM,
OpOH3a) ¥ UX IPUMEHEHHUE B OBITY U POMBIIIEHHOCTH.

[Ilenounsie mMeTamnel: nosnoxeHue B [lepuoanyeckon cucremMe XUMHYECKHUX
sanemenToB JI. M. MeHnaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJICHUE B MPUPOJE.
duznyeckue U XUMHYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKcuabl u



TUAPOKCHABI HATpusd M Kanusa. [IpuMeHeHue MIEeNOYHBIX METauIOB W HX
COCIMHEHU.

[[lenoyno3eMenbHble METaJUIbl MarHuii M KajbllUil: TOJOXKEHHUE B
[Tepnognueckoit cucreMe xumuueckux syneMeHToB [[. M. MeHnneneeBa, cTpoeHHne
MX aTOMOB, HaX0XJEHUE B ITpupoae. Pru3nyecKkue U XMMUYECKUE CBOMCTBA MATHUS
U Kanbliusa. BaxknHelmue coequHeHMs] Kalblus (OKCHUI, THAPOKCHI, COJIHN).
’KécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmomMuHUi: osioxkeHue B [lepuoandeckoit cucreMe XMMUYECKUX 3JIEMEHTOB
. U. MenneneeBa, CTpOEHUE aToma, HaxOXIAeHHUE B Ipupone. Pusnyeckue u
XUMHUYECKUE CBOMCTBA alFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHJIa U THAPOKCHIA
ATIOMUHUSL.

Kenezo: monoxenue B [leppuonnyeckor CHCTEME XUMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxOXICHUE B mpupojac. PHU3NYECKUE U
XUMHYECKHE CBOMCTBA Xkene3a. OKCUIbl, THAPOKCUIBI U cou xkenesa (11) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJYyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHME C oOpa3llaMM METAJJIOB M CIUIABOB, WX (pU3ndecKuMu
CBOMCTBaMH, M3y4YEHHE PE3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOYKHO
WCIIOJb30BaHUE BHUJECOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHJA
KaJIbIIUSI W HATpUs C BOJOM (BO3MOXHO HCIIOJIb30BAHUE BHUIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KXECTKOM BOJIBI, IPOLIECCA TOPEHHUS KEJNe3a B KUCIOPOJE
(BO3MOXKHO  HCIMOJIb30BAaHUE  BHUJEOMATEpPUAIIOB), IPU3HAKOB  IPOTECKAHUS
KAQ4ECTBEHHBIX PEAKIIMA HAa MOHBI: MArHUS, KAIbLUS, aIFOMUHUSA, LIUHKA, Kee3a
(IT) u xenesa (III), mequ (II), HabmroAeHNE U OMMCAHUE MPOIIECCOB OKPAITUBAHUS
IUJAaMEHH MOHAaMU HATpUsl, Kalusig M KaJlblUs (BO3MOXXHO HCIOJIb30BAHHE
BHUJICOMATEPUAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHUIA ATIOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a]1a4 10 TeMe «Baxkneimmue
METaJUIBI U KX COCTUHEHUSY.

XuMHS M OKpPYKAOLIAA cpeaa

BemectBa m marepuanbl B MOBCEIHEBHOW >KM3HM uesioBeka. besomacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHUUECKUX peakiuil B ObITy. [lepBas momoib npu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMHUECKOE 3arpsi3HEHHE OKpYKaroliel cpenbl (MpeaesibHasl T0mycThUMas
KOHIIEHTpaius BemecTs, nainee — [1JIK). Poib XuMum B pelieHUH 3KOJIOTHYECKUX
npooeMm.

Xumuueckuii Ikcnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJUMEPHBIC
MaTepualbl).

Mescnpeomemmnule ceasu



Peanmuzaniuss MeXNnpeIMETHBIX CBS3ed INMPH H3YYEHUH XUMHUH B 9 Kjacce
OCYILIECTBJISIETCS. 4epe3 UCIIOIb30BaHUE KaK OOIIMX ECTECTBEHHO-HAYUYHBIX
MOHATHUH, TaK U TOHITHH, SIBISIONUXCSI CUCTEMHBIMH JIJISI OTICIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKJIA.

OO0mue ecTeCTBEeHHO-HAy4YHBIC TOHATHSA: HAy4HBIA (DaKT, THUIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTEe3, KiIaccupukamus, TMepUOAUIHOCTh, HAOIIOJEHNUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHUE, MOJCNb, SBICHUE, MApPHUKOBBIHA
3¢ PeKT, TEXHOIOTHS, MaTCPHAIIBI.

dusznka: Marepusi, aTroM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIWI,
M30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUNU 3apsjl, MPOBOJHUKH,
MOJIYITPOBOJHUKH, JTUAJICKTPUKHA, (POTORIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBa, ra3, paCTBOP, PACTBOPUMOCTh, KPUCTAILINICCKAS
peméTka, CIiaBbl, (PU3UYCCKUE BEIMYHMHBI, €IUHUIBI U3MEPEHUS, KOCMHYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COJIHIIE.

buonorus: dortocuHTe3, nbIxanwe, OMocdepa, IKOCHUCTEMA, MHHEPATLHBIC
yAOOpEHMS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaATIbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE NCKOMAEMBbIE, TOTUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIngyHOCTHBIE pe3yabTaThl OCBOCHMSI MPOTPAMMbl OCHOBHOTO  OOIIEro
oOpa3oBaHUs JOCTUTalOTCS B XOJ€ OOy4YEeHHs] XUMUU B €IWHCTBE y4eOHOU H
BOCIUTATEIIBHOMN JESATEIBHOCTH B COOTBETCTBUH C TPAAULIMOHHBIMHA POCCUNCKUMU
COIIMOKYJIBTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH, HPUHSATHIMUA B
oOlllecTBE TMpaBWJIaMHM W HOPMaMH TIOBEJICHHS U CIHOCOOCTBYIOT IMpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIA3AIIMN 00YUYarOIIUXCSl.

JIndHOCTHBIE  pE3yJbTaThl ~ OTPAXAalOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJCTBOBAaTbCA CHUCTEMON TMO3WUTHUBHBIX LEHHOCTHBIX OpHEHTAUUWd U
pacIIMpeHue OIbITa IEeSITEILHOCTH HA €€ OCHOBE, B TOM YKCJIE B YACTH:

1) IaTpHOTHYECKOTO BOCIIMTAHUS:

LIEHHOCTHOI'0 OTHOILIEHUSI K OTEYECTBEHHOMY KYJbTYPHOMY, HUCTOPUUECKOMY
M HAydyHOMY HACJEOUI0, MOHUMAHUS 3HAYCHHS XUMUYECKOW HAyKH B KU3HU
COBPEMEHHOI'0 OOIIeCTBa, CIOCOOHOCTH BJIAACTh JIOCTOBEpHOM HHGOpMaIUE o
MEPEIOBBIX JOCTHKEHUAX M OTKPBITUSAX MHPOBOM M OTECYECTBEHHOW XHMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUS:

MPEJCTABJICHUS O COIMAIBbHBIX HOPMax M MPaBUJIAX MEKINYHOCTHBIX
OTHOILICHUHN B KOJIJIEKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIIENOBATENLCKOW, TBOPYECKOM W JAPYTHX  BHJAX
NEesTeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM MACSTENBHOCTU MPHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJ]]ay, BBITIOJHEHUH XUMHYECKUX
AKCIEPUMEHTOB, CO3IaHUU YUECOHBIX MPOEKTOB, CTPEMJICHHUS K B3AaMMOTIOHUMAHUIO
U B3aUMOIIOMOINA B TIpPOIleCCe OJTOW Y4eOHOW JIesATEIHbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEACHUWE M TIOCTYNKA CBOMX TOBapUIIEH C TO3ULIHH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSI TOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O IO3HAHMSL:

MHPOBO33PEHUYECKUE TPEICTABICHHUS O BELIECTBE M XMMUYECKOM PEAKIMH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH U COCTABJISIOIIME
OCHOBY Il TIOHUMAHHS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOTHOM CPEION, O POJIM XMMHUU B TO3HAHUHU ATUX 3aKOHOMEPHOCTEM;

MMO3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA TOJIyYEHHWE HOBBIX 3HAHUU MO
XUMUU, HEOOXOIUMBIC NJii OOBSICHEHHS HaOII0JaeMbIX IPOIIECCOB U SBJICHUH,
MO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIHCKOM KYJIbTYphbl, B TOM YHCIE
HABBIKOB CaMOCTOSATENbHON paboThl C yYEOHBIMH TEKCTaMHU, CIPABOYHOM



JUTEPATYPON, JIOCTYMHBIMU TEXHUYECKHUMH CpEACTBAMU HMH(POPMALMOHHBIX
TEXHOJIOT UM,

MHTEpeC K OOYYEHHIO M TO3HAHMIO, JHO003HATEIBHOCTh, TOTOBHOCTH W
CIOCOOHOCTh K €caMOOOpa3OBaHMIO, TPOSKTHOW U  HCCIEI0BATEIBCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH M YPOBHS OOYyYEHHS B
JaJIbHEHIIIEM;

4) popmupoBaHus KYJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH HW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHME IOCIEACTBUN H
HEMPUATUE BPEIHBIX MPUBBIYEK (YHIOTPEOICHUS aIKOT0JIsl, HAPKOTUKOB, KYpEeHUSI),
HEOOXOJMMOCTH COOJIIOJIEHUS] TpaBWwi O€30MacHOCTH MpH  OOpalieHuu C
XUMHUYECKUMU BEIECTBAMHU B OBITY U PEATbHOMN KU3HU;

5) Tpy10BOIr0 BOCIIMTAHMS:

MHTEpEC K MPaKTHUYECKOMY M3yUYEHHUIO Tpodeccuil U Tpyaa pa3auyHoro poja,
YBOKECHHUE K TPYAy M pe3yibTaTaM TPYIOBOH JEATEIbHOCTH, B TOM 4YHCJIE Ha
OCHOBE TMPUMEHEHUS TMPEAMETHBIX 3HAHUW TI0 XUMHUH, OCO3HAHHBIA BBHIOOD
WHIUBUYyAIbHON TPAEKTOPUH MPOIOKEHHSI 00pa30BaHus ¢ yUETOM JTUYHOCTHBIX
HMHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccCuoHanbHOM NeATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH QIAlITUPOBATHCS B MPOPECCUOHAIBHOMN CPEJIe;

6) 3K0J10rH49eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 1I€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOYHUKY
JKW3HU Ha 3emile, OCHOBE €€ CYIEeCTBOBaHUS, TIOHUMAaHUE IIEHHOCTU 3I0POBOTO U
Oe3omacHOro o60pasza KH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3HYeCKOMY M TICUXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHMUS
npaBuil 0€30MaCHOTO MOBEJAEHUS TPU paboTe C BEIIECTBAMM, a TAKXKE B CUTyaIUsX,
YIPOXKAIOIIKNX 3I0POBbIO U )KU3HHU JIIOICH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, TOJydaeMble TPU M3YUYCHUH XUMUU, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOM, I MOBBILICHUS
YPOBHSI  DKOJOTMYECKOM  KYyJNbTYpPhl, OCO3HaHUS TIJ00aJbHOTO  Xapakrepa
AKOJIOTUUECKUX MPOOJIEM M MyTed WX PELICHUs] MOCPEICTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBIIUJIEHUS, YMEHUSI PyKOBOJICTBOBAaThCA UM B MO3HABATEILHOM,
KOMMYHHMKAaTUBHOW U COLMAIIBHON IIPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanmpeAMETHBIX pe3yJIbTAaTOB BBIJACISIOT 3HAYUMbBIC IS
bopMHpOBaHUS MHPOBO33PEHHsI OOIIECHAYYHBIE TOHATHS (3aKOH, TEOpHs,
MPUHITUI, TUTIOTE3a, (aKT, CUCTEMa, MPOIIeCC, IKCIIEPUMEHT U APYroe.), KOTOphIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpEeaMETax M IMO3BOJIAIOT Ha
OCHOBE 3HAHUU U3 3TUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IIEIOCTHOM



HAay4YHOW KapTHHE MHUpa, ¥ YHUBEPCAIbHbIC YUeOHBIC NEUCTBUA (ITO3HABATEIbHEIE,
KOMMYHHUKATHBHBIE, PETYJSITUBHBIC), KOTOpbIE o0OecreyruBarOT (OpMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYILECTBJICHUIO Y4eOHOM
JICATEIILHOCTH.

Ilo3HaBaTe/IbHBIE YHUBEPCAJbHbIE YYeOHbIE 1eCTBUA

ba3oBbie Jiornyeckue aeicTBUA:

YMEHHUSI HCIOJb30BATh MNPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUH
3HAHWUM: PACKPBIBATh CMBICT XHMHYECKHX IMOHATHH (BBIACIATH UX XapaKTEpHBIC
MIPU3HAKH, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTHMMHU TOHATHUSMHM), HCIIOIb30BaTh
MOHATHUS JIs1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SIBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpUU ISl KIacCU(PUKAIMM XMMHYECKUX BEIIECTB U XUMHUYECKUX PEaKIIUi,
yCTaHABIMBATh MPUIMHHO-CICACTBEHHBIC CBSI3M MEXIYy OOBEKTaAMU HW3Yy4YCHUS,
CTPOUTH JIOTUYECKUE PACCYXACHUS (MHIYKTUBHBIC, JICTYKTHBHBIC, 110 aHAJIOTHH),
JIeJIaTh BBIBOJBI U 3aKIIOUCHMS;

YMEHHE TMPUMEHSATH B TIPOIECCEe TMO3HAHUS TMOHATUSA (TIPEAMETHBIE H
METanpeIMETHBIE), CAMBOJIMYECKHE (3HAKOBBIE) MOJIEH, UCTIOJIb3YEMbIE B XUMUH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIC B XMMUU MOJIEIbHBIE TIPEACTABICHUS —
XUMUYECKUN 3HAK (CHMBOJI dSJIEMEHTA), XUMHUYecKas QopMmyja W ypaBHCHHE
XUMUYECKOW peaKIUuU — MPHU PEIICHUU y4eOHO-IO3HABATENbHbBIX 33/1ad, ¢ YUETOM
3TUX MOJEIBHBIX MPEACTABICHUN BBIABIATh U XAPAKTEPHU30BaTh CYIIECTBEHHBIE
MIPU3HAKHA U3Y4aeMbIX OOBEKTOB — XMMHUYCCKHUX BEIIECTB U XUMUUYECKUX PEaKITuH,
BBIBJSITh  OOIIME  3aKOHOMEPHOCTH, TMPUYUHHO-CJICACTBEHHBIC CBSI3U U
MPOTHUBOPEUHS B H3yUAEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBbIe ucciaenoBare/ibCKUe J1eliCTBUS:

YMEHHE HCIIOJIb30BaTh IMOCTABJIECHHBIE BOIIPOCHI B KAaYE€CTBE HHCTPYMEHTA
MO3HAHUS, a TakKe B KayeCTBE OCHOBBI Il (OPMUPOBAHUSI THUIOTE3bI IIO
MPOBEPKE MPABUIIBLHOCTH BBICKA3bIBAEMBIX CYKICHUN;

MPUOOPETCHUE OIBITa 110 IUIAHUPOBAHHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKHX OKCIEPUMEHTOB, yMEHHE HaOIIoJaTh 3a XOJOM IIpoIlecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro pe3ysbTaT, (PopMyaupoBaTh 00OOIICHUS U
BBIBOJIBI 10 pE3yJbTaTaM MPOBEIAEHHOTO OIBITA, UCCIEIOBAHUS, COCTABISATh OTYET
0 MPOJIeTTaHHOW padoTe.

Pabora c nndopmanmueii:

YMEHHE BBIOMpATh, AHAIM3UPOBATh W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IUYHBIX BUJOB U (POPM Mpe/CTaBICHUS, TOTYyYaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT ~ JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHUS, CIPaBOYHBIC
nmocobusi, pecypcbl MHTepHeTa), KpUTHUYECKH OIICHHWBATh IPOTHBOPCUMBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;



yMEHUE TPUMEHSTh Pa3jIM4HbIe METOJbl M 3alpOoChl MPU MOWCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX [JIsl BBIITOJIHEHHUS
y4eOHBIX U MO3HABATEIBHBIX 3a7a4 OMPEASIEHHOTO TUIIA, PUOOPETEHNE OIBITA B
00JaCTH  WCTOJB30BaHHS  HH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHNE KYJIbTYypOH aKTUBHOTO MCIOIB30BAHMS PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATEIBLHO BHIOMPATH ONTUMANBHYIO (POpMY MpeacTaBieHus nHGopMauu u
WUTIOCTPUPOBATh pEIIaeMble 3aJa4dl  HECIOKHBIMA CXEMaMH, JharpaMMaMu,
apyrumu hopmMamu rpaduKu ¥ IX KOMOWHAIUSMU,

yMEHUE UCIOJIb30BaTh W AaHAIM3UPOBaTh B TIpoliecce y4eOHOH U
UCCJIEeI0BATENBCKON JEATENHHOCTU MH(DOPMALUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIBCKOTO XO3SMCTBA M TPAHCIIOPTa HA COCTOSHUE OKPYKAIOIICH MPUPOTHOM
CpeIbl.

KoMmyHuKkaTHBHbBIE YHHBepPCcabHbIEe YueOHbIe 1elCTBUA:

yMEHHMs 3aJlaBaTh BOIPOCHI (B XOJe Juajgora U (Wid) JUCKYCCHH) TIO
CyllecTBy  oOCyXJaeMol  TeMbl, (OPMYJIHpPOBAaTH CBOM  IPEAJIOKECHHS
OTHOCHUTEIHHO BBITIOJTHCHHSI TIPE/IIOKEHHOM 3a/1a4H;

YMEHUSI  TPEJCTaBIsATh  TOJYyYECHHbIE  pe3yJbTaThl  MO3HABATEIHLHOMN
NESATEAbHOCTM B YCTHBIX UM MHCBbMEHHBIX TEKCTaxX; JeiaThb MPE3eHTAILNIO
PE3yNbTATOB BBITIOJHEHUS XUMHUYECKOTO JKCIEepUMeHTa (J1abopaTopHOTO OTbITA,
1abopaTopHOI pabOTHI IO UCCICOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO MTPOCKTA);

yMEHUsI y4eOHOTO COTPYJAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATENILHOM M MCCIIEIOBATENbCKOM  NEATENIbHOCTH  NpU  PEIICHUH
BO3HMKAIONIUX TPOOJIEM Ha OCHOBE y4&€Ta OONIMX HMHTEPECOB M COTJIACOBAHUS
no3unuid (00Cy X IeHHsl, OOMEH MHEHUSMH, «MO3TOBBIC ITYPMBD», KOOPIUHAIIHS
COBMECTHBIX JICCTBUH, OIpeAesieHne KpPUTEpPUEB IO OIICHKE KauecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE NeiCTBUS:

YMEHUE CaMOCTOSITEIbHO OMPENEiaTh IENH NEATeIbHOCTH, TUIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh M TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeATEeIbHOCTh, BBIOUpaTh Hanbosee F3(hPeKTUBHBIE CIIOCOOBI PEIIeHUsT YUCOHBIX U
MO3HABATEIBLHBIX 3a/Ja4, CaMOCTOATEIBHO COCTABJIATh WA KOPPEKTUPOBATH
MPEJIOKEHHBIM  QITOPUTM JCUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYCHHS] HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJIYYEHHOTO pPe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCITIOJIB30BaTh M aHATM3UPOBATH KOHTEKCTHI, TIPEJIaracMbI€ B YCJIOBUH 3aJaHUM.

MNPEAMETHBIE PE3YJIBTATbDI

B cocraBe mnpeaMeTHBIX pPE3yNbTATOB IO OCBOCHHUIO 00s3aTEIHHOTO
COJIEp KaHMs, YCTAHOBJIEHHOTO JaHHOW QeaepanbHOil paboueld Mporpammoi,
BBIICIIAIOT: OCBOCHHBIC OOYYaIONUMUCS HAay4YHBIC 3HAHUS, YMEHHS U CIOCOOBI



JNEUCTBUM, BHUABl JEITEIBHOCTH IO IOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEpHpEeTalny, MNpeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX H
HOBBIX CUTYaIlUsX.

K xonIy o0ydenus B 8 kjacce npeIMeTHBIE PE3yJIbTaThl HA 0230BOM YPOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

* PacKpbhIBaThb CMBICI OCHOBHBIX XMMHUYECKUX IOHATHI: aTOM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BELIECTBO, CMECH
(oHOpOIHAs M HEOAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas J10JIs1 XUMUYECKOT0 AJIEeMEHTa B COEIMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJb, 3JEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHUCJICHHS, XMMHUYECKasi peaKius, KiacCUUKAIMSA pPEaAKIUH: peakiuu
COCIMHEHUS, PEAKIUMU Pa3J0KEHUs, PEAKIUU 3aMENICHUs, PEaKIuu
oOMe€Ha, 3K30- U SHIOTEPMUUYECKHUE PEaKIIUU, TEIUIOBOM 3(P(HEKT peakiinu,
SAIpO aToMa, JJEKTPOHHBINM CJIOW aToMma, aTOMHasi OpOuTalb, PAaAUYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS W HEMOJISIpHAs KOBAJICHTHAS CBS3b,
MOHHAs CBs3b, MOH, KaTHOH, aHWUOH, pPAacTBOpP, MACCOBasi JIOJIsl BEILIECTBA
(mpoueHTHast KOHLEHTpAaIKs) B pacTBOPE;

e WUIIOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XUMHWYECKUX TMOHATUM U
MIPUMEHSITh 3TU NOHSATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAILICHHUII;

e HCIOJB30BaTh XHMHYECKYI0 CHUMBOJIMKY [IJIi COCTaBjieHUs (opmyl
BEILECTB U YPABHEHUN XUMHUUYECKUX PEAKLINIA;

e OMNpEAENsITh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHMSIX,
CTETICHb  OKHCJICHUS  JJIEMEHTOB B  OWHApHBIX  COCIMHCHMSIX,
MPUHAJJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COECAMHEHUN 10
dbopmynam, BHUJ XUMUYECKOM CBsI3M (KOBAJIGHTHAas W MOHHAs) B
HEOPTraHUYECKUX COCAMHEHUSIX;

e packpeiBath cmbica [lepuoamueckoro 3akona JI. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWMCTB
XUMUYECKUX JJIEMEHTOB OT UX MOJOKEeHUS B llepmoamdeckoi cucreme,
3aKOHOB COXpPAHEHHUS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUsI, 3aKOHA ABOTajipo;

e OMNWCHIBATb U XapakTepu3oBaTh Tabmuunyro ¢opmy Ilepuonnueckon
CUCTEMBl XMMHMYECKMX DJJIEMEHTOB: pa3IU4aThb IOHATHS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnodbounas noarpynna (b-rpynmna)», Mansie u
Oonblliie TEPUOABI, COOTHOCUTH O0003HAYEHMs, KOTOpPbIE HMEIOTCS B
tabnune «llepuomuueckass cucrtemMa XuMmudeckux »diemeHToB J[. H.
MeHneneeBay C UHCIOBBIMH XapaKTEPUCTHUKAMH CTPOCHHUSI aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsia siapa, oOIee Yuciao IEKTPOHOB
U pacrpeesieHle UX MO0 SJIEKTPOHHBIM CJI0SIM);

KJIacCU(DUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIICCTBA,
XUMHUYECKHE PEaKIuu (10 YUCIY U COCTaBY YYAaCTBYIOIIMX B PEaKIIUU
BEIIIECTB, MO TEIUIOBOMY (P PeKTy);

XapaKTepu3oBaTh (OMUCHIBaTH) OOIIME XMMHYECKHE CBOWCTBA BEILECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAasl ONMUCAHUE MMPUMEpPaMU MOJIEKYIIIPHBIX
YPABHEHHUM COOTBETCTBYIOIINX XUMAYECKUX PEAKIINM;

MIPOTHO3UPOBATh CBOWCTBA BEIECTB B 3aBUCUMOCTU OT UX KaUY€CTBEHHOTO
COCTaBa, BO3MOXXHOCTHM TMPOTEKAHUS XUMHUYECKUX MPEBpAIIEHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJSIPHYIO MacChl
BEII[ECTB, MAaCCOBYIO JIOJI0O XHUMHUYECKOTOo »JJjeMeHTa 1o Qopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKIINU;

MPUMEHSTH OCHOBHBIC OIEPAIIMU MBICITUTEILHON JESTEIHPHOCTH — aHAu3
U CHUHTE3, CpaBHEHHE, 00OOIICHHEe, CHCTeMaTH3aINIo, KIacCHU(HUKAIINIO,
BBISIBJICHUE TPUYUHHO-CIIECICTBEHHBIX CBS3€H — Il M3Y4YEHUS CBOMCTB
BCIIECTB M XHWMHYECKHX pEaKIHMi, eCTCCTBEHHO-HAYYHBIC METO/IbI
MO3HAHUA — HAOIIOJCHHWE, W3MEpPEHUE, MOJCIUPOBAHUE, SKCIICPUMEHT
(peanbHBIN ¥ MBICJICHHBIN );

CleloBaTh  NpaBWJIaM  IMOJIb30BAaHUS  XMMHYECKOM  MOCYJIoll H
7a00opaToOpHbIM  O0OpYJIOBaHMEM, a TakKXKe IMpaBWiaM OOpaIlleHUs C
BCIIECTBAMH B COOTBETCTBUU C WHCTPYKIUSIMUA TI0 BBIMOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpPaHUIO
ra3oo0pa3HbIX BellecTB (BOJOpPOAA U KHCIOPOJa), IMPUTOTOBIECHUIO
pPacTBOPOB C OMPEACTEHHON MacCOBOM JO0JIEM PaCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBAaTh W MPOBOAWTH  XMUMHYECKHE  DKCIIEPUMEHTHI  TIO
pPacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIIOT C TTIOMOIIBI0O HHINKATOPOB
(;makmyc, dheHondTanenH, METHIOPAHXK U APYTrue).

K xoHIiy 00ydenus B 9 kjiacce npeIMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUH:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKMX IOHSATHH: XHMHYECKUI
AJIIEMEHT, aTOM, MOJIEKYJd, WOH, KaTHOH, AHHMOH, IIPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl Peaklys, XUMUUECKasl CBs3b, TEIJIOBOU d(DPeKT
peakuuu, MOJb,  MOJISIpHBIE ~ 00BEM,  pacTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTBI, JJIEKTPOJIMTHYECKAS] JUCCOLMALMA, PEaKUUA HOHHOIO
oOME€Ha, Karaau3arop, XUMHUYECKOE pPaBHOBECHE, OOpaTuMble U



HEOOpaTUMBbIE pPEaKIMM, OKHUCIHTEIbHO-BOCCTAHOBUTEIIbHBIE pEaKIINH,
OKHCIIUTENb,  BOCCTAHOBUTENb, OKHUCJIEHME U  BOCCTAHOBJICHME,
ajuioTponusi, aMm(pOTEpHOCTh, XUMHUYECKas CBI3b (KOBaJICHTHAasi, MOHHAS,
METAJIMYECKasi), KPUCTAJUIMYECKass pEHIETKa, KOPpO3Usi METaJUIOB,
CIUIaBbl, CKOPOCTh XHMMHWYECKOM PpEaKUUH, NPEAEIbHO JIOIyCTUMAas
koHueHtpanus [TJIK Bemectna;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHWYECKHX TOHATHH U
MIPUMEHSITh 3TU MOHSTHUS MPU ONMKUCAHUY BELIECTB U X MPEBPAILICHHUII;
UCIIOJIb30BaTh XUMUYECKYIO CHMBOJIMKY JUJII COCTaBlIeHUS (PopMyI
BEILECTB U YPABHEHU XUMHUUYECKUX PEAKLINIA;

ONPEAEHATh BAJICHTHOCTh U CTEIIEHb OKUCIECHUSI XUMUUECKHUX 3JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAMIECKHOCTh BEIIECTB K
OMpEeNENEHHOMY KJIAcCy COEIUHEHUN 1o ¢opMmyrnam, BHUI XUMHYECKOU
CBS3M (KOBAJICHTHAsl, HOHHAs, METANIMYECKas) B HEOPraHUYECKHX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAacTBOPAX HEOPTaHMYECKUX COCIMHEHUH, TUIl KPUCTATIMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIci llepuomnueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAaHWE: OIKCHIBATh M XapaKTEPU30BATh
tabmmunyio Gopmy [lepuommueckoid CUCTEMBI XUMHUYECKHX DJIEMEHTOB:
paznuyaTh MOHATUSA «TJaBHasg noarpynma (A-rpynma)y u «moOodHas
noarpynna (b-rpymnmna)», Maneie u OoJiblliM€ MEPHOJIbI, COOTHOCHUTH
0003HayYeHUsl, KOTOpblE HMEIOTCA B NEPUOJUYECKON Taldimuue, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsia  sjapa, oOIiee YHCIO JJIEKTPOHOB U
pacnpeneieHue UX 10 DJEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB M UX COCAWHECHUU B
npejenax MaliblX MNEPUOJIOB U IIaBHBIX MOJATPYIH C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIEeCTBa,
XUMUYECKUE peakiuu (M0 YUCIYy M COCTaBy Y4YacTBYIOUIUX B PEaKIUU
BEIIECTB, 0 TEIUIOBOMY 3(PdeKTy, MO0 U3MEHEHHIO CTETICHEH OKHMCIICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOLIME M CcHelUPUYECKUEe XUMUYECKUE
CBOMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, IMOJITBEPKAAs OIMHCAHUE
MpUMepaMHi MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHMX
XUMHUYECKHUX PEaKIN;

COCTaBJISAITb YPAaBHEHUS JJIEKTPOJIUTHUYECKOW JTUCCOUMALMU  KHCIIOT,
LIEI0YEH U COJIEH, ITOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLINA HOHHOTO



oOMeHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TeHEeTHUYECKOM CBSI3U MEXK/y BEIlIeCTBAMU PA3IMYHbIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peaKIui
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCca 3THX PEaKIni;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOEHUS,
BO3MOXHOCTH TIPOTEKAHHMSI XUMHUYECKUX IMPEBpAIllCHU B pa3IMYHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO  MacChl
BEII[ECTB, MAaCCOBYIO JIOJI0O XHUMHYECKOTO »JJeMeHTa 1o Qopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU peaKIuu;

coONoaTh  MpaBUja  TOJB30BAHUS  XUMHUYECKOW  TMOCYyIOH U
nabopaTopHbIM  000pYy/IOBaHHMEM, a TakkKe TmpaBuwiIa oOOpamieHus: ¢
BEUIECTBAMU B COOTBETCTBUUM C HWHCTPYKIUSIMU IO BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYEHUIO U COOUpPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHAKa M YTJIEKUCIIOTO ra3a);

MPOBOAUTh  pPEaKUUHU, IOJATBEPKIAIOIINE  KAYECTBEHHBIA  COCTaB
Pa3TUYHBIX BEILECTB: PACIO3HABATh OMBITHBIM MYyTEM XJIOPHUI-, OPOMHU/I-,
uoaua-, kapOonat-, ¢ocdar-, cuUilUKaT-, CyJb(aT-, THAPOKCUA-UOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI WM3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX paCTBOPaX HEOPTaHUYECKUX BEILIECTB;

MPUMEHSTH OCHOBHBIE OINEPAllMU MBICIUTEIbHON JEATEIbHOCTH — aHau3
U CHHTE3, CpaBHEHHE, OO0OOIIEeHHEe, CHUCTeMaTU3alNI0, BbISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€d — JUIsl U3YUYEHHs] CBOMCTB BEIIECTB M
XUMUYECKUX PEaKIUil, €CTECTBEHHO-HAy4YHbIE METOAbl IO3HAHUS —
HaOJI0ICHUE, U3MEpPEHUE, MOJCIMPOBAHUE, HKCIEPUMEHT (peasibHbId U
MBICIICHHBI ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KVIACC
KoaunuyecTBO 4acoB
Ne HaumenoBaHme pa3jieioB u JyieKTpoHHbIE (LU pPOBbLIE)
KounTtposbHbie [IpakTH4eckune
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XMMUYECKHE TOHATHS
Xumus — BakHas 00J1acTh
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.edsoo.ru/YNVIX660G
MPaKTUYECKON JeSATEIHbHOCTH
YyeJI0BEKa
BemiecTBa u xXumMmmuueckue
1.2 B 15 1 https://m.edsoo.ru/ONNXR1VF0
peakuuu
Hroro no pazneny 20
Pa3znen 2. BaxkHelinue npeacTraBuTe/ M HEOPraHMYECKNX BellecTB
Boznyx. Kucnopon. ITousarue
2.1 y poa 6 https://m.edsoo0.ru/D5SBORTY30
00 okcrumax
Bonopona. Ilonsarue o
2.2 8 1 https://m.edsoo.ru/5D61JZ6PS
KHACJIOTaX U COJISIX
Boga. PactBopsl. [Tousarue 00
2.3 A p 5 1 1 https://m.edsoo.ru/M1315KJBM
OCHOBAHHUIX
OCHOBHBIE KJIaCCHI
24 . 11 1 1 https://m.eds00.1u/0T5ASMOWT
HEOPraHUYECKUX COCAMHEHUI
Hroro no pazgeny 30

Pasznea 3. [lepuoauveckuii 3akon u [lepnoanyeckas cucrema xumudeckux 1eMenToB /. U. MenaesieeBa. CTpoeHue aToMOB.

Xumuuyeckasi cBsizb. OKHCJINTEIbLHO-BOCCTAHOBHTEIbHbIE pPeakuuu




[lepuoanueckuii 3aK0H U
Ilepuonnueckas cucrema

3.1 XUMHYECKUX AieMeHToB []. U. 7 https://m.edsoo.ru/TCBJBVWFZ
MenneneeBa. Ctpoenue
aroma
XuMHUYeCcKas CBA3b.
3.2 OKHCIIUTENBHO- 8 https://m.edsoo.ru/F6AOASDPF
BOCCTAHOBUTEJIbHBIE PEAKIIUU
Hroro no pasneny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpemst 3 https://m.edsoo.ru/KQBD02J69
OBUIEE KOJIMYECTBO YACOB 63
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9 KUIIACC

HaumeHoBaHMe pa3/ieioB U TeEM

KoaudecTBO 9acoB

JaexkTpoHHbIe (LM(pPOBbHIE)

Ne n/n KonTtpoasnsie | IlpakTnyeckn
MPOrpamMMmsl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThI e padoThI
Pa3nes 1. BemecTBo 1 XMMHYeCKHe peaKIIuH
[ToBTOpEeHME U yriayOneHue 3HaHUH
1.1 P T 5 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX pa3/IelIoB Kypca 8 Kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKHUX
1.2 . p 4 https://m.edsoo.ru/AFN4LWG7U
peakuuii
DNeKTpoIUTUYECKAs TUCCOLUALINS.
1.3 P A rat 8 1 1 https://m.edsoo.rt/KODURS0VV
XUMHYECKUE PEAKLIUU B pacTBOpax
Hroro no pazgeny 17
Pa3pnen 2. HemeTa/uibl M HX COeIMHEHUSA
OO01mas xapaKTepruCTUKa XUMHUIECKIX
2.1 . P P 4 1 https://m.edsoo.ru/ZTN1F700I
aneMeHToB VIIA-rpynmsl. ["anorens
OO01as xapakTepUCTUKa XUMHUYIECKHIX
2.2 aneMeHToB VIA-rpynnsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COCIMHEHUS
OO1as xapakTepuCcTUKa XUMHUYECKHX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u 7 1 https://m.edsoo0.ru/VOXDOUX?2S
UX COETMHEHUS
OO61as xapakTepuCcTUKa XUMHUYECKHX
2.4 aneMeHToB [VA-rpynmnsl. Yriepon u 8 1 2 https://m.edsoo0.ru/JPJ200VIX
KPEMHHI U UX COCTUHEHHMS
Hroro no pazgeny 25




Pa3zgen 3. MeTaJJIbI M X COCAUHECHUS

3.1 OO01111e CBOIICTBA METAJIIIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Baxueiinine MeTaymibl 1 UX COETUHEHUSA 16 https://m.edsoo.ru/EFKQWI9HZI
Hroro no pazneny 20
Pa3nen 4. XuMus u okpy:kaiomas cpeaa
B
4.1 CHICCTRA M MATCPHAIIBL B AH3HH 3 https://m.edsoo.ru/TFNBWEF7Y
yeJIoOBeKa
Uroro no pazneny 3
PesepBHOE Bpemst 3 https://m.edsoo.ru/FYSRY75R9
OBIIEE KOJIMYECTBO YACOB I10 68
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IHOYPOYHOE IIVTIAHUPOBAHHUE

8 KIIACC
Ne Komriecrso uacos Hara JeKTpPOHHBbIE HU(POBHIE
n/n Tewa ypoka Bcero Konrpoabubie | Ipaxtireckite | H3yHCHH o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI 2l
[Ipeamer xumun. Pons xumuu B
1 JKW3HU YenoBeka. Tema u 1 https://m.edsoo.ru/L62DS2CZR
BelIeCTBa
2 HorsrHe 0 METOAAX NOSHAHMS B 1 https://m.edsoo.ru/9ZJAEW050
XUMUHU
[Ipaktuyeckas padora Ne 1
3 «HpaB,,H 12 paorel B 1abopatopiit 1 https://m.edsoo.ru/LSEW4353D
1 IpUEMBI 0OpaleHMsI ¢
1a00paTopHBIM 000PYTIOBAHUEMY
4 "luCTEIC BEMIECTBA M CMECH. . 1 https://m.edsoo.ru/6TME21FW8
CriocoOblI pa3aeneHus cmecen
[IpakTrueckas pabota Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 https://m.edsoo.ru/K3LSSMCRY
OUYMCTKHU TOBAPEHHOU COJIN)»
6 ATOMBI U MOJIEKYJIbI 1 https://m.edsoo.ru/BLS04WTB8
XUMUYECKHUE IIEMEHTBI. 3HAKU
7 (CUMBOJIBI) XUMHUYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
3JIEMEHTOB
[IpocThie U cnoXHBIE BELIECTBA 1 https://m.edsoo.ru/DXJBSTI95
9 ATOMHO-MOJIEKYJIIPHOE YUEHHE 1 https://m.edsoo.ru/IMOBJ3QZ5
10 3aKOH MTOCTOSHCTBA COCTaBa 1 https://m.edsoo.ru/IMC496FX6




BelecTB. XUMU4eckas hopMyIia.
BanentHocTh aTOMOB
XUMHYECKHUX 3JIEMEHTOB

11

OtHocuTeNnbHAas aTOMHAs Macca.
OrtHocuTenbHas MOJICKYJISIpHAA
mMmacca

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas 1018 XUMUYECKOTO
3JICMCHTA B COCANHCHUH

https://m.edsoo.ru/GHV580QOMVE

13

KomnuectBo BemecTsa. Mouib.
MonsipHas macca

https://m.edsoo.ru/368UNL5Y2

14

du3nyeckre 1 XUMHUYECKHE
sIBIeHUS. XUMHYecKas pCaKkuusd

https://m.edsoo.ru/YZMES6ATH

15

[Ipu3Haku u ycinoBus NpOTEKaHUS
XUMHUYECKUX PEAKIUN

https://m.edsoo.ru/N6DVNJIKQS5

16

3akoH COXpaHCHUSA MACChI
BEIIECTB. XUMHUUYECKHUE YpPaBHCHUA

https://m.edsoo.ru/M8DS4IHVM

17

Brrancnenus KOJINYCCTBA, MaCChl
BCIICCTBA 10 YPABHCHUAM
XUMHNYCCKHUX peaKI_II/Iﬁ

https://m.edsoo.ru/LUY9U3EQE

18

Knaccudukarus XuMuaeckux
peakmuii (CoeTuHEHN,
pas3ioKeHus1, 3aMeIICHUS,
oOMeHa)

https://m.edsoo.ru/L48O7LAGB

19

M. B. JIoMOHOCOB — y4Y€HBIN-
sHukIoneauct. O0o0IeHe 1
cucTeMaTu3alus 3HaHu|

https://m.edsoo.ru/PIWARH3AB

20

KonTponbnas padora Nel no teme
«BemecTBa 1 XUMHUYECKHE

https://m.edsoo.ru/ON62SNERU




peaKIum»

21

Bo3nyx — cmechk razos. Cocras
Bo3ayxa. Kucinopon — snemeHT u
npocroe BemecTBo. O30H

https://m.edso0.ru/XONONRN1P

22

dusnyeckre 1 XUMHYECKHE
CBOMCTBa KHCIIOpOa (pEeaKIHK
OKHCIIeHus, Topenue). [Tonsatue
00 okcugax

https://m.edsoo.ru/FBS1JRKMB

23

CriocoObI moTyueHust KHCIOpoaa
B J1a0OpaTOpUu 1
MPOMBIIUICHHOCTH. [IpuMeHeHne
KHCIIOpO/Ia

https://m.edsoo.ru/VJWB6A2RD

24

TennoBoii 3¢ ekt xummueckon
peakuuu, MoHsATUE O
TEPMOXUMHUYECKOM yPaBHEHHUH,
9K30- U SHJOTEPMUYECKHUX
peaxknuax

https://m.edsoo.ru/PNMKJZHKX

25

Tomnuso (HeQTh, yroiab U METaH).
3arpsi3HeHue BO3/1yXa, COCOObI
€ro MpeJoTBpaIICHUS

https://m.edsoo.ru/USNYSUUW?2

26

[Ipaktuyeckas padora Ne 3 mo
teme «llomydenue u cobupanme
KHCJIOPO/Ia, U3Y4YCHHUE eTo
CBOMCTB»

https://m.edsoo.ru/5516UHX3R

27

Bonxopon — 3ieMeHT U mpocroe
BelecTso. Haxoxaenue B
Ipupoie

https://m.edsoo.ru/WD392ACWB

28

dusnyeckue 1 XUMHUIECCKHE

https://m.edsoo0.ru/0SZ28459R




cBoicTBa Bogopoaa. [Ipumenenue
BOZIOpOZA

29

IloHsiTHE O KMCIIOTaX U COJIIX

https://m.edsoo.ru/TMWNIVC43

30

CriocoObI oJTyueHHst BOJIOPOIa B
nabopaTopun

https://m.edsoo.ru/COTO9UCIP

31

[IpakTuueckas pabora Ne 4 o
teme «llomydenue u cobupanme
BOJIOPOJ1a, U3YUEHUE E€T0
CBOMCTB»

https://m.eds00.ru/SS3IWAX33K

32

ModnsipHbIii 00bEM Ta30B. 3aKOH
ABorazapo

https://m.edsoo.ru/M3KSO10DQ

33

Brruncienusa o0béMa, KOJIMYECTBA
BEIIECTBA ra3a Mo €ro U3BECTHOMY
KOJINYECTBY BELIECTBA UIU
00BEMY

https://m.eds00.ru/MXGOY304M

34

Brruncienus o05EMOB ra3os IO
YPAaBHEHUIO PEAKIIMU Ha OCHOBE
3aKO0HA 00BEMHBIX OTHOIIIEHUI
ra3oB

https://m.eds00.ru/9TQS8AXABY

35

dusnueckre U XUMHUECKUE
CBOICTBAa BOJbI

https://m.edsoo.ru/7AOGFZK4R

36

CocraB ocHoBauuii. [Tousarue 00
WHIUKATOpax

https://m.edsoo.ru/IXB2W6IVL

37

Bopa xak pactBoputens.
HaCI)IHIeHHI)Ie 1 HEHACBhIIICHHBIC
pactBopbl. MaccoBast 10Jist
BEIIECTBA B pacTBOpE

https://m.edsoo.ru/MKHXPOFH4

38

[Ipaktuyeckas padora Ne 5 o

https://m.edsoo.ru/ WXUKPAUOA




teMe «IIpurorosnenue pacTBOpoB
C OIPeACIEHHON MacCOBOM J10JEH
pacTBOPEHHOTO BEILIECTBA»

39

KonrpomnbHas padota Ne2 o reme
«Kucnopoa. Bonopoa. Bona»

https://m.edsoo.ru/JIM7935DRY

40

Oxkcupl: cocTaB, KilaccupUKaIus,
HOMEHKJIaTypa

https://m.edsoo.ru/5TFSJINAY

41

[TonmyyeHne u XUMHYECKHUE
CBOWCTBA KHCIIOTHBIX, OCHOBHBIX
1 aM(OTEepHBIX OKCHUIIOB

https://m.edso00.ru/8JAZ9YWS2

42

OcHOBaHUS: COCTaB,
KJ1accuukaus, HOMEHKIJIaTypa

https://m.edsoo.ru/SU397HUSC

43

[Tonydyenue u XuMHYECKHE
CBOWCTBAa OCHOBAHUH

https://m.edsoo.ru/GD9A28ROE

44

Kucnortsr: cocras,
KJaccu(uKalus, HOMEHKIATypa

https://m.edsoo0.ru/Q6U4WEBK7

45

HonyquI/Ie H XUMHYCCKHEC
CBOMCTBA KHCJIOT

https://m.edsoo.ru/Z2GCRN45W

46

Conu (cpennue): HOMEHKIIATYpa,
CHOCOOBI MOTYYEHUS, XUMUYECKHE
CBOMCTBA

https://m.edso00.ru/JSNUIMOT]J

47

[IpakTuueckas padbora Ne 6.
PemeHHe BKCI'IepI/IMCHTaJ'IBHI)IX
3a7a4 1o TeMe « OCHOBHEBIC
KJIaCChl HEOPTaHUIECKUX
COCTUHEHUI»

https://m.edsoo.ru/58D13JF7V

48

I'eneTtmueckas CBA3b MCXKOY
Kj1laCCaMM HCOPraHU4YCCKUX

https://m.edsoo.ru/YDS6ZRE31




COEIMHEHUN

49

O000I11IeHNE U CUCTEMATHU3AIIUS
3HAaHUU

https://m.edsoo.ru/S7TBUOEEYN

50

Kontponbnas padota Ne3 mo teme
"OCHOBHEIE KJIAaCCHI
HEOPraHWYeCKUX COeAMHEHUMN"

https://m.edsoo.ru/AFA7IDULD

51

[IepBble mONBITKN
KJIacCU(UKALMU XUMUUYECKUX
aneMeHTOoB. [lonsaTHe o rpynmax
CXOJHBIX JJIEMEHTOB

https://m.edsoo.ru/COV3CC214

52

[Iepnonnueckuil 3aK0H 1
[Iepnonnueckas cucrema
XHMHUYECKUX djieMeHToB /I, .
Menneneena

https://m.edsoo.ru/X9F INR3US&

53

[Iepuonsl, rpynnsl, MOATPYIIIILI

https://m.edsoo.ru/NOMWWIRXN

54

Crpoenue atomoB. CoctaB
aTOMHBIX snep. M3otormsl

https://m.edsoo.ru/IMUDOMRSH

55

CtpoeHue 3JIeKTPOHHBIX
000JIOUEK aTOMOB DJIEMEHTOB
[Tepuonnueckoint cucremst /. M.
Menaeneena

https://m.edsoo.ru/T95YNVEB2

56

XapakTeprucTUKa XUMHYECKOTO
3JIEMEHTA I10 €r0 MOJIOKESHUIO B
[Tepuonuueckoit cucreme /1. U.
MenneneeBa

https://m.edsoo.ru/YIP04OMDX

57

3nauenue [leproanueckoro
3aKOHa JJIs Pa3BUTHS HAYKH U
npaktuku. J[. 1. MengeneeB —

https://m.edsoo.ru/SZD8XEQ0P




YYEHBIN, IENAror U rpaXk JaHuH

PezepBHblit ypok. O0001I€HNE U
cucTeMaTH3alus 3HaHUiH /

58 . 1 https://m.eds00.ru/ZCQTRPO8Y
Bcepoccuiickast mpoBepouHas
pabota
Kontponbras padota Ne4 o Teme
«Ctpoenue atroma. XuMuyecKas

59 P . 1 https://m.edsoo.ru/FTIZF99WF
cBs3b» / Beepoccuiickas
MpoBepoyHas pabora
DIEKTPOOTPHULIATEIBHOCTh AaTOMOB

60 pooTpHIL 1 https://m.edsoo.ru/HZA110EDS
XUMHYECKHUX DJIEMEHTOB

61 HMonnas xumuueckas CBSI3b 1 https://m.edsoo.ru/3SY 1RJKVI
KosanenTnas noiaspraas

62 p 1 https://m.edsoo.ru/EOL3MT2AE
XUMHAYECKAS CBA3b
KoBanenTHas HenonsapHas

63 p 1 https://m.edso0.ru/9Y VR3FUXI
XAUMHAYECKAS CBA3b

64 CreneHb OKUCIICHU 1 https://m.edsoo.ru/RA6CVXM66
OKUCINUTEIBHO-

65 1 https://m.edso0.ru/ZXNCA7DOZ
BOCCTAHOBUTEIILHBIE PEAKITUU

66 OKHUCIUTEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/QPS46Z5PU
PesepBHelil ypok. O600IeHNE 1
cHCTeEMAaTH3aIMsd 3HAaHUH 10 TEME

67 . 1 https://m.edsoo.ru/4ARH7M35NF
«Ctpoenne aroma. XuMU4ecKas
CBA3b»
PesepBusblil ypok. O0001IEHNE 1

68 P yp \1’11 1 https://m.edsoo.ru/7DNRBZ948
CHCTEMAaTH3aLUsI 3HAHUI

OBILIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTpoJabnsbie
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3Y4eHU
|

JJeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/IbHbIE pecypchl

Ilepnonnueckuil 3aK0H.
IIepnonnueckas cucrema
XHMHUYECKUX dieMeHToB /I, 1.
Menneneena

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMHUYECKHX HJIEMEHTOB
IIEPBBIX TPEX MEPUOLIOB

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus u
HOMEHKJIaTypa HEOPTaHUUYECKUX
BEIIECTB

https://m.edsoo0.ru/WTOIWRA2Q

Buapl xuMHuueckou CBSI3U U THUIIBI
KPUCTAJUIMYECKUX PELIETOK

https://m.edsoo.ru/UI4Y5CFRV

Kontponbnas pabora Nel mo
teme «IloBTOpenue u
yriayOseHre 3HaHUH OCHOBHBIX
pas3enoB Kypca 8 Kiaccay

https://m.edsoo.ru/J4X87ZN212

Knaccudukanus XumMuueckux
peaKkuuii Mo pa3IndyHbIM
pU3HaKaM

https://m.edsoo.ru/X8XAE7E2]

ITonsiTHE O CKOpOCTH
XUMU4ecKou peakuuu. llonstue
O TOMOTEHHBIX U F€TEPOre€HHBIX
peakumsx

https://m.eds00.ru/6VLXCYY7N




ITonsiTHE O XUMHUYECKOM
paBHOBecuu. DaKkTOpHI,
BIIMSIOIINME HA CKOPOCTh
XUMUYECKON PEAKLIUU U
IIOJIOKEHUE XUMUYECKOTO
paBHOBECHS

https://m.edsoo.ru/H4FH7NZNM

OKHUCIIUTEIBLHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

https://m.edsoo0.ru/648V11026

10

Teopus dIEKTPOIUTHUECKON
nuccouuanu. CHUIbHBIE U
cl1abble MEKTPOIHUTHI

https://m.edsoo.ru/2KCYCLZ16

11

HNoHHble ypaBHEHUS peakuid

https://m.edsoo.ru/VN2SBIN1R

12

XuMHYecKre CBOMCTBA KHUCIIOT B
OCHOBaHHUI B CBETE
MpeACTaBICHUN 00
AJIEKTPOIUTUYECKOMN
JIFCCOIAITAHN

https://m.edsoo.ru/SHH81YVXI

13

XUMHYECKUE CBOMCTBA COJIEN B
CBETE MpeACTaBIEHUI 00
AIEKTPOIUTUYECKOMN
JMCCOLIMAIUU

https://m.edsoo.ru/ETD5QTS4G

14

[TonsTHE 0 runpoNH3€e conen

https://m.edsoo.ru/9JFRAVESW

15

O0001IeHrE U cUCTEMATH3AlIUSA
3HAHUN

https://m.edsoo.ru/FEEIZRMBG

16

[TpakTrueckas padora Ne 1.
«Perenue 3KcriepuMeHTaNIbHbBIX
3a/1au»

https://m.edsoo.ru/7VXTFHIJT4

17

Konrponsnas padora Ne2 mo

https://m.edsoo.ru/9RKLZDNUX




TeMe «DJIEKTPOIUTHYECKAS]
aucconuanus. XuMUYECKHe
peaxkuuu B pacTBOPax»

18

OO11ast xapakTepuCTHKa
rajJoreHoB. XMMHUYECKUE
CBOMCTBA Ha IIPUMEPE XJI0pa

https://m.edsoo.ru/NNYKYZF12

19

XmopoBogopoa. CoisiHast
KHCJIOTa, XUMHUYECKHE CBOMCTBA,
MoJTy4yeHue, MpUMEHEHHE

https://m.edsoo.ru/CWVSHCD2M

20

[TpakTrueckas padota Ne 2 o
teme «lloyuenue consiHOM
KHUCTIOTHI, U3y4YeHHE €€ CBOMCTBY

https://m.edsoo.ru/PVEXIYWEG

21

Brruucnenust mo ypaBHeHUSIM
XUMHUYECKUX PEAKIUH, €CIu
OJIVH W3 PEareHTOB JIaH B
H30BITKE

https://m.edsoo.ru/4BISHO70F

22

OOm1ast XxapaKTepUCTHKA
aneMeHToB VIA-rpynmsl

https://m.edsoo.ru/VMWKERSEP

23

AmnoTponHbie MOIU(DUKAIIH
cepol. HaxoxieHue cepsl U €€
COEAMHEHUI B IPUPOJIE.
XHWMHUYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/CX10EU8PO

24

CepoBozopof, CTpoeHHe,
¢busnuecKkrue 1 XUMHYECKUE
CBOMCTBA

https://m.edsoo0.ru/ECGX2B40W

25

Oxkcunbl cepsl. CepHast KMCIIOTA,
buznyecKue 1 XUMUYECKHe
CBOMCTBA, IPUMEHEHUE

https://m.edsoo.ru/ULRFLCHH1




26

XUMHUYECKUE PEAKLINY, JICKALUE
B OCHOBE IIPOMBIIIJIEHHOI'O
croco0a Mmory4YeHHst CEpHOU
KHUCJIOTBI. XUMUYECKOE
3arpsAA3HEHUE OKPYKAIOIIEH
Cpebl COEIMHEHUSIMU CEPBI

https://m.edsoo.ru/H7FT3NON4

27

Brruuciienne MaccoBoii 10U
BBIXOJAa IPOJIYKTa PEAKLIMU

https://m.edsoo.ru/HSJE186WN

28

OOm1ast xapakTepuCTHKa
351eMeHTOB VA-rpynnsl. A30T,
pacnpoCTpaHEHHUE B IPUPOJE,
¢busnueckre 1 XUMUYECKUE
CBOMCTBA

https://m.edsoo.ru/ WAHRMB976

29

AMMuak, ero puznyecKue u
XUMHYECKHUE CBOICTBA,
MOJTy4YeHUe ¥ IPUMEHEHHE

https://m.edsoo.ru/HZAYESF13

30

[TpakTrueckas padota Ne 3 mo
teme «llonydyeHne ammuaxa,
U3yUYCHHE €r0 CBOHCTBY»

https://m.edsoo.ru/JORP64IFJ

31

A3oTHas KHUCI0Ta, €€
(1)I/ISI/I'~IGCKI/IC U XUMHUYCCKUC
CBOIMCTBA

https://m.edsoo.ru/U2DYEDMYE

32

Hcnons3oBaHne HUTPATOB U
COJIEl aMMOHHSI B KQUECTBE
MUHEpAIbHBIX yA00pEHHI.
XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karolleu cpebl
COETMHEHHSIMH a30Ta

https://m.edsoo.ru/SHBKCIQCB




33

dochop. Oxeun pochopa (V) u
dbocdopHas kuciora,
¢du3nuecKkrue 1 XUMHYECKUE
CBOMCTBA, ITOJIy4YCHUE

https://m.edso0o0.ru/GDQJSO3IWP

34

Hcnonb3oBanue GocdaTos B
Ka4eCTBE MHUHEPAIbHBIX
yaoOpeHuit. 3arps3HeHHe
MPUPOTHOM cpeapl hochaTamu

https://m.edsoo.ru/UAZ3IHU65V

35

VYrnepoa, pacupocTpaHeHuUE B
npupoje, GU3NIECKUe u
XUMUYECKHUE CBOMCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Okcuppl yraepoaa, ux
(hU3UYEeCKHEe U XUMHYECKUE
CBOMCTBA. DKOJIOTHYECKHE
po0JIEMBbI, CBSI3aHHBIE C
okcunoMm yriepona (IV)

https://m.eds00.ru/OXQAPGNCF

37

VYToJIbHas KMCI0Ta U €€ COJIU

https://m.edsoo.ru/OHQHD6IPA

38

[IpakTuueckas padbora Ne 4 o
teMme "[lonydyeHue yriekucioro
ra3za. KauectBenHas peakuus Ha
KapOoHaT-1OoH"

https://m.eds00.ru/G2HZXQGCS8

39

[TepBoHaYaIbHEIE TOHATHS 00
OpraHUYEeCKUX BEIIECTBAX KaK O
COCIMHEHMSX yIIepoia

https://m.eds00.1ru/30TIZ109Z

40

Kpemnuuii u ero coenqunenus

https://m.edsoo.ru/75JXNHOI8

41

[TpakTuueckas paborta Ne 5.
Pemenune sxcnepuMeHTaAIbHBIX
3aj7a4 1o teMe «BakHeimnue

https://m.edsoo.ru/O7E8D0D7Z




HEMCTAJJIBI U UX COCAUHCHU )

42

Konrponsnas padora Ne3 o
TeMe «BakHeilne HeMeTaJuIbl 1
HUX COEINHEHUI

https://m.edsoo.ru/S85J9UGH3

43

OO6mrast xapaKTepuCTHKA
XAMHUYECKHUX DJIEMEHTOB —
MeTauioB. Meramindeckas CBSI3b
H MeTaJlJIndecKast
KPUCTAJUINYECKasl PELIETKA.
du3znyeckue CBOMCTBA METAJNIOB

https://m.edsoo.ru/XK1GYPCO1

44

XUMHUYECKHE CBOMCTBA
METAJIOB. DJIEKTPOXUMUYECKUI
PAI HAPSDKCHUH METAJIIIOB

https://m.edsoo.ru/Z7YRNPAEW

45

OO6mme crmocoOb! MOTyYeHUS
MetauioB. CiuaBel. Beraucienns
10 YPaBHEHUSIM XUMHUYECKHUX
peaKuii, €ClIii OJIMH U3
peareHTOB COJIEPIKHUT MPUMECH

https://m.eds00.ru/G54GDQI2D

46

IlousTue o KOppO31nH MECTAJUIOB

https://m.edsoo.ru/4FIGDOWOW

47

[I{enoyHble METAIIIBI

https://m.edsoo.ru/X1B4BPUW2

48

OKCI/II[BI U THAPOKCUIABI HATPUA U
Kajaus

https://m.edso00.ru/Q4DX0G3U9

49

[llenoyHO3eMEIBbHBIC METAIBI —
KaJIbIIMA 1 MarHui

https://m.edsoo.ru/REOCDY0K6

50

Baxaenmme coemmHEHNS
KaJIbITHS

https://m.edsoo.ru/CJR96CMZA

51

0O060011IeHME ¥ cUCTEMAaTH3alUA
3HAHUM

https://m.eds00.ru/O5SPXGG1BE




52

JKEcTtkoCTh BOJBI U CIIOCOOEI €8
yCTpaHEHUs

https://m.edsoo.ru/ WFMBFTTTP

53

[TpakTuyeckas padora Ne 6 o
teme "XKécTkocTh BOIBI U
METO/]Ibl €€ yCTpaHEHUs "

https://m.edsoo.ru/NFIROKBS8J

54

AroMuHUA

https://m.eds00.ru/9ZJ8RD1TV

55

AmMpoTepHbIe CBOMCTBA OKCHJIA U

THAPOKCH]IA

https://m.edsoo.ru/NISKIIOJ5

56

Kemnezo

https://m.edsoo.ru/F20NJRS5SR

57

Oxkcunpl, THIPOKCUIBI U COJIU
skenesa (I1) u xenesa (111)

https://m.edsoo.ru/IRTUBLAMP

58

O000111eHIE U CUCTEMATH3ALIUS
3HAaHUHU

https://m.edsoo.ru/NAON6HGKZ

59

[TpaxTrueckas padota Ne 7.
Pemenue skciepuMeHTAIBHBIX
3a51a4 1o TeMe «BakHelmme
METAJIbI U UX COSTMHEHUS

https://m.edsoo.ru/ZN7G0QSMX

60

Brruucnenus no ypaBHeHHUSAM
XUMHUYCCKHUX PEAKIUN, €CITN
OJIMH M3 PEarcHTOB JlaH B
M30BITKE WU COJICPKUT
npuMecH. BeraucieHus
MacCOBO#1 J0JIM BBIXO/a
MPOJYKTA PEaKIuu

https://m.edsoo.ru/AYD2HESIY

61

O06001IeHEe ¥ cUCTEMAaTA3aIMA
3HAaHUH

https://m.edso0o.ru/B§TOVTKOP

62

Konrponsnas padora Ne4 o
TeMe «BaxkHeimue MeTaninsl U

https://m.edsoo0.ru/703C804GN




HUX COCAUHCHU)

BemiectBa u MaTcpHaJibl B

63 . 1 https://m.eds00.ru/OFI32JMTO0
MMOBCEAHEBHON KM3HU YeJIOBEKa
XUMHUYECKOE 3arpsi3sHCHUE

64 . 1 https://m.eds00.1u/9ANGYEYQI
OKPYIKaloIen cpeapl
Ponb xumum B pemennn

65 1 https://m.edsoo.ru/180203Y28
AKOJIOTHYECKUX TTPOOIEM
Pesepsuriil ypok. O0001IEHHE U

66 P yp \I,H 1 https://m.edsoo.ru/DT1BAS5U4
CHCTEMAaTH3aLMs 3HAHUI
PesepBHrlil ypok. O000IIEHHE

67 p yp 1]1 1 1 https://m.eds00.ru/P52TIZNXV
CHCTEMAaTH3alMs 3HAaHUI
PesepBubiil ypok. O0001IEHHE U

68 P P 111 1 https://m.edso0o0.ru/TMK36TIZG
CHCTEMAaTH3aLHs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 68
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHO#

OBPA3OBATEJBHOMN ITPOT'PAMMBI

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30oBaHus

1

ITo Teme: ((HCpBOHa‘laJ'IBHLIC XUMHNYCCKUC ITOHATHA»

1.1

pacKkpblBaTh CMBICII OCHOBHBIX XHMHUYECKUX TIOHATHUH: aroMm,
MOJIEKYJ1a, XUMHUYECKHH 3JIEMEHT, NPOCTOE BEILIECTBO, CJIOXKHOE
BELIECTBO, CMeCh (OIHOpPOAHAas U HEOAHOPOJHAs), BaJCHTHOCTD,
OTHOCUTENbHAs aTOMHAasi U MOJIEKYJIsipHas Macca, KOJIMYECTBO
BELIECTBAa, MOJb, MOJISIPHAs Macca, MaccoBas JOJsl XUMHYECKOIo
JJIEMEHTa B COCIMHEHUH, MOJIIPHBIA O0BEM, XMMHUYECKas DPEaKIvs,
KIaccuuKaus  peakiuil:  peakuud  COEAUHEHHUs,  peaKluu
pa3joXKeHUs, peakUuu 3aMelIeHMs, peakIuu OoOMeHa, 0JK30- H
SHIOTEPMHUUYECKUE PEaKIMH, TEIUIOBOW 3(P(HEKT peakiuu, pacTBOp,

MaccoBasi J10Jig BelecTBa (MPOLIEHTHAs KOHIIEHTPAIHs) B pacTBOPe

1.2

WIUIIOCTPUPOBATh B3aHMMOCBA3b OCHOBHBIX XHUMHUYCCKHX MMOHATHHA H

MPUMCHSATH OTU MMOHATHS ITPU OMMUCAHUUN BCUHICCTB U UX npeBpameHI/Iﬁ

1.3

UCTOJIB30BAaTh XMMUYECKYI0 CHMBOJIHUKY JJIsI COCTaBIICHHUS (OpPMYIT

BEIIECTB U YPABHEHUN XUMHUUYECKUX PEAKIUH

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXpaHCHUA MaCChbl BCIICCTB,
MMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJAPHOI'0 YYCHUsSA, 3aKOHa

ABoraapo

1.5

OIpPEaACIIATh BaJICHTHOCTb aTOMOB DJICMCHTOB B 6I/IHapHBIX

COCOAUMHCHHUAX

1.6

KJIaccu(UIUMpPOBaTh XUMHUYECKHE peakiuu (MO YHUCIy M COCTaBy

YYaCTBYIOLIUX B PEaKIMH BEIIECTB, IO TEINIOBOMY 3D (DEKTY)

1.7

BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacchl

BCIICCTB




1.8

BBIUUCIISATH MAacCOBYIO JIOJII0 XMMHMYECKOTO 3JIEMEHTa Mo (opMmylie

COCIUHCHUA,

1.9

BBIUUCIIATE MACCOBYHO JOJIIO BCHICCTBA B PACTBOPEC

1.10

NPUMEHATh €CTeCTBEHHOHAYYHbIE METOJbl TO3HAaHUS — HaOJro/IeHue,
U3MEpeHUe,  MOJEJIMPOBAHME,  OKCIEPUMEHT  (peajibHbli U

MBICJICHHBIN )

IIo Teme: «BaxHuelimme NMPpEACTABUTCIIM HCOPIraHUICCKUX BCIICCTB»

2.1

PacCKpbIBaTb CMBICII OCHOBHBIX XHUMHUYCCKUX MOHSATHUH: OKCHI,

KHUCJI0Ta, OCHOBaHUEC, COJIb

2.2

OMPEACIIATE MNPHUHAJIC)KHOCTh BEIICCTB K OHpe)IeJ'IéHHOMy KJ1aCcCy

coeaMHeHui o popmynam

23

KJ'IaCCI/I(I)I/II_II/IpOBaTB HCOPTraHNYCCKUC BCIICCTBA

24

XapakTepu30oBaTh (OMUCHIBATH) OONIME XHMHUYECKHE CBOMCTBA
BEIIECTB Pa3IMYHBIX KJIACCOB, TMOJTBEpXkAAas OMHCAHHWE MpUMEpaMu

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ

2.5

MMPOrHO3UPOBATH CBOIMCTBAa BEIIECTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0 COCTaBa, BO3MOXHOCTU IPOTCKAHUA XHUMHYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBHUAX

2.6

ClleZIOBaTh NpaBWJIaM IOJIb30BAaHMS ~XHMHYECKOM TOCyaod H
1abopaTOpHBEIM 00OpYJOBaHUEM, a TAKXKE IMpaBUIaM OOpaIleHHs C
BELIECTBAMH B COOTBETCTBUH C HHCTPYKIUSMHU 110 BBIIIOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYCHHUIO M COOMPAHUIO
ra3000pa3HpIX BEIIECTB (BOJAOPOAA M KHCJIOPOJAA), MPUTOTOBJICHUIO
pacTBOpPOB C OIPEACIEHHOM MAacCOBOM JIOJE€HM PacTBOPEHHOIO
BELIECTBA, MJIAHUPOBAThH U MMPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacrmo3HaBaHWIO PACTBOPOB IIENOYEH M KUCIOT C TOMOIIBIO

WHINKATOPOB (JIakMyC, (heHONIPTaNCHH, METUIOPAHXK U APYTHUE)

2.7

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOUN pEeaKIuu

I[Io Teme: «llepumommuecknii 3akoH u Ilepmonmueckas cucrema
xumuueckux aneMeHToB JI. M. MenneneeBa. CrTpoeHue aToMOB.

Xummndeckas cBiI3b. OKUCIUTEILHO-BOCCTAHOBUTEILHEIC peakunum»

3.1

pPacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHSATHH: SApO aToma,
ANIEKTPOHHBIA CJOW aToma, aTroMHas OpOWTamb, paguyc aroma,

XUMHUYCCKAA CBA3b, IOJiApHAsd W HCIOJIpHAs KOBAJCHTHAA CBA3b,




3JIEKTPOOTPULATEIBHOCTh, HOHHAs CBSA3b, HWOH, KAaTHUOH, aHHOH,

CTCIICHDb OKMCJICHUA

3.2

KJ'IaCCI/I(l)I/ILII/IpOBaTB XHUMHUYCCKUC 3JICMCHTDI

3.3

OMMKCHIBATh M XapakTepus3oBaTh TadbnuuHyro Qopmy [lepmomudeckoit
CUCTEMBl XHMHYECKUX 3JIEMCHTOB: pa3jNdaTh TOHSITHS «TJIABHAsS
noarpynna (Arpymnma)» u «mnobounas mnoarpynma (brpymma)y,

«MaJIple» U «OOJIbIINEY NepruoabI

3.4

packpsiBaTh cMbica Ilepuonnueckoro 3akona .M. Menpaeneesa:
JIEMOHCTPUPOBATH IOHUMAHUE TIEPUOJUYECKON 3aBUCIMOCTH CBOMCTB
XUMHUYECKHUX DJIEMEHTOB OT WX MNoJIokeHuss B Ilepuoamueckoit

CUCTEMC

3.5

COOTHOCUTh  OOO3HAa4YeHHUs, KOTOpbIE HMEIOTCA B  TabmuIe
«ITepnognueckas cucreMa XUMHUYECKUX 3JIEMEHTOB JI..
MenpeneeBa» C YHUCIOBBIMM XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHUYECKUX DJIIEMEHTOB (COCTaB M 3apsii sAapa, oOIee Yucio

AJIEKTPOHOB U PACIIPEAEICHUE UX 10 JIEKTPOHHBIM CIIOSIM)

3.6

OIpeaAciIATh CTCIICHDb OKHCJIICHUSA 9JICMCHTOB B 6I/IHapHI>IX

COCANHCHUAX

3.7

OMPECACIIATL BUJ XUMHUYECKOM CBS3HU (KOBaJ'ICHTHa}I 151 I/IOHHaSI) B

HCOPTaHNYCCKUX COCAUHCHUAX

9 KUIIACC

Kon
MPoBEPsAEMOro
pe3yJbTara

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa3oBaHus

1

IIo Teme: ((BQH_ICCTBO U XUMHYCCKasd pCaKkus»

1.1

pacKpblBaTh CMBICI OCHOBHBIX XUMHUYECKHMX IIOHSATHI: pacTBOp,
JIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAsT AUCCOLMALUS,
peakiMy MOHHOrOo OOMEHa, KaTalu3aTop, XMMHUYECKOe paBHOBECHE,
oOpaTtumMble " HeoOpaTuMble peakuuu,
OKHCIIMTEIbHOBOCCTAHOBUTEbHBIE peakiuy, OKHCIIUTEIb,
BOCCTAHOBUTENIb, OKHUCICHHME M BOCCTAHOBIICHHE, aJUIOTPOIIUS,
aMpOTepHOCTh,  XHUMHUYECKass  CBA3b  (KOBaJIEHTHas, HOHHas,

MeTaJIJII/I‘-IeCKaSI), KpUCTAJIJIMYICCKAA peméTKa, CIIIaBbl, CKOpPOCTH




XUMHYECKON peakiuu

1.2

HWIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHWMHYCECKHUX HOHSATHUA H

MPUMCHSATDH OTU IMOHATHS ITPU OMMMCAHUHN BCHICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIATh YPaBHEHMS D3JIEKTPOJIUTHUECKON IHCCOLMALMUA KHCIIOT,
LIEJIOYEH M COJIEW, IOJIHBIE M COKpAlI€HHBIE YpPAaBHEHUS PpPEaKUUH

HOHHOIro 0OMeHa

1.4

PaCKpbIBATh CYIIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ

MIOCPEACTBOM COCTaBJIEHUS 3JIEKTPOHHOTO OajaHca STUX peakLuil

1.5

IIPOBOJIUTH PACYETHI 10 YPABHEHUIO XUMUYECKOUN pEeaKIuu

ITo Temam: «Hemertamnsl M uX coeguHEeHUs» W «MeTamapl M HUX

COCOAUHCHU

2.1

XapaKTCPU30BaATh (OHI/ICLIBaTB) 06H_[I/Ie u CHCI_[I/I(l)I/I"ICCKI/IC XUMHNYCCKUEC
CBOMCTBaA IMPOCTBIX MW CJIIOKHBIX BCHICCTB, IMOATBCPIKAASA OIMMCAHUC
npuMepaM MOJICKYJISIPDHBIX U HOHHBIX ypaBHeHI/Iﬁ COOTBECTCTBYIOLIUX

XUMHUYECKUX PEaKIUi

2.2

COCTaBJISITb YpPaBHCHHA peaKHHﬁ, MMOATBCPIKAAIOINUX CYHICCTBOBAHNC

TeHETHYECKOM CBS3U MCKAY BCIICCTBAMH PA3JIUYHBIX KJIACCOB
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IIPOrHO3UPOBATH CBOMCTBa BCHICCTB B 3aBUCHUMOCTH OT HUX CTPOCHUA,
BO3MOXXHOCTH HNPOTCKAHUA XUMHUUYCCKHUX HpeBpaH_IeHI/Iﬁ B Pa3JIMYHBIX

YCIIOBUAX
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ClIeZIOBaTh NpPaBWJIAM  IIOJIb30BAHHMSI XUMHUYECKOH TIOCYJIOW W
nabopaTopHBEIM 00OpYJOBAaHUEM, a TAKXKE IMpaBUIaM OOpaIlICHHS C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHUSMH IO BBITOJHEHHIO
1ab0PaTOPHBIX XMUMHYECKUX OMBITOB IO TMOJMYYSHHIO U COOUPAHUIO

ra3o00pa3HbIX BEIECTB (aMMHaKa U yIIEKUCIIOro rasa)

2.5

MNpOBOAWUTL PC€aKOWH, ITOATBCPKIAAIOIINE Ka4eCTBEHHLIA COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OINBITHBIM MYTEM XJIOPHUJI-,
Opomuna, woamn, KapOoHat, ¢ocdar, cwiukar, cyibdar,
TUIPOKCUMOHBI, KaTHOHBI aMMOHHS, MOHBI HM3YYE€HHBIX METaJLIOB,

IIPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAX HEOPIraHUYECKUX BEIIECTB

ITo Teme: «XuMUS U OKPYIKAIOIIASI CPEay

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XHMu4eckux mnoHstui: [IJK

BCHICCTBA, KOPPO3UA MCTAJIJIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpalunu MBICITUTEITbHOM JACATCIIBHOCTH —




aHaIM3 W CHUHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEMAaTHU3AIIHIO,
BBISIBJICHUEC TPUYMHHO-CJICJICTBEHHBIX CBS3ed — JUISI  U3y4YCHHUS
CBOﬁCTB BCIICCTB U XHUMHUUYCCKUX peaKHHﬁ; CCTCCTBCHHOHayLIHLIC
METOJIbI TIO3HAHWS — HAOJIIOJICHUE, HW3MEpPEHHUE, MOJICITMPOBAHHE,

AKCIEPUMEHT (peasIbHbIN U MBICIICHHBIN )




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

HCpBOHa‘-IaJ'ILHI)IG XUMHNYCCKHUEC ITOHATHUA

1.1

[Ipenmer xumuu. Ponb XMMHM B KM3HM Ye€lOBEKa. XUMHUS B CHCTEME HayK.
Tena u BemectBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE

B€IICCTB

1.2

IlonsTue o METOJaxX IMO3HAaHUA B XMMHUHU. Yucteie B€IICCTBA U CMECH. Cnioco0n1

Pas3acICHUsA cMmecel

1.3

ATOMBEI W MOJICKYIJIBI. Xumuueckrue d3neMeHThl. CHMBOJBI  XHUMHYECKHX

a51eMeHTOB. [IpocThie U c10kKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YYEHUE

1.4

Xumnueckas Gopmyina. BaleHTHOCT aTOMOB XHMHYECKUX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHocUTenbHass  aToOMHas — Macca.
OTtHocuTenbHas MOJIEKyJIsIpHas Macca. MaccoBasi 4011 XMMHUYECKOTO 3JIEMEHTa

B COCAMHCHUU

L.5

KomnuectBo BemiectBa. Mosib. MonsipHas macca. B3auMocBs3b KOJMYECTBa,
Macchl W 4YHCIAa CTPYKTYPHBIX €IWHUI] BemiectBa. Pacu€rel mo dopmymnam

XUMHNYECKUX COGHHHGHHﬁ

1.6

dusnyeckne U XUMHYCSCKHE SBIICHHS. XHWMHYECKas pCaknusa u eé IMPU3HAKH.
3akoH COXPAaHCHUSA MACChI BCILICCTB. XHUMHUYECKHE YpaBHCHHA. KJIaCCI/I(I)I/IKaLII/Iﬂ

XUMHUYECKUX peaklni (COeTMHEHMs, pa3I0KEeHUs, 3aMelleHus, OOMeHa)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKOH MOCYA0M, C TpaBUIaMHU
paboTel B Jsaboparopuu UM npuéMamu oOpameHus ¢ J1abopaTOPHBIM
o0OpyIOBaHMEM, H3yUeHHE U ONHCaHue (U3MUYECKHX CBOWCTB 00pas3IoB
HEOPraHUYECKUX BEIIeCTB, HaOmoJaeHue ¢uznyeckux (IJIaBJI€HHE BOCKa,
TasHUE JIbJ]a, paCTUpaHUE caxapa B CTYIIKE, KUIIEHUE W KOHJIEHCAIUs BOJbI) U
XUMHUYECKUX  (TOpeHHE  CBeuYd, [pOKaJMBaHUE MEJHOW  IMPOBOJIOKH,
B3aMMOJICHCTBHE MeJa C KHCJIOTOW) SBJICHUH, HAONIONEHHE M ONHCAHUE
MPU3HAKOB MPOTEKAHMUS XHMMHUYECKUX peakuuid (pasjoxeHue caxapa,
B3aMMOJCHCTBHE CEPHOM KHUCIOTHI C XJIOpPUIOM Oapus, pas3loKeHue
ruapokcuna meau(Il) mpu HarpeBanuu, B3aMMOJEHCTBUE KeJie3a C PACTBOPOM

coymm meau(Il), nzydyenue crnoco6oB paszzeseHus cMecel (C TOMOIIBI0 MarHuTa,




(dbunpTpOoBaHUE, BBIMAPWBAHKE, TUCTUIUIALMS, XpoMarorpadus), MpoBeACHUE
OUYMCTKY MTOBAPEHHOU cOMU, HAOMIOICHNE U ONMCAHKUE PE3yIbTATOB MPOBEACHUS
OMbITa, WJUIIOCTPUPYIOLETO 3aKOH COXPAHEHMsI MAacChl, CO3JaHUE MOJeJel

MOJIEKYJI (IIIapOCTEP>KHEBBIX )

Baxkueitmne npeaACTaBUTCIIN HCOPIraHNYCCKUX BCIICCTB

2.1

Bo3ayx — cmech razos. CocraB Bozayxa. Kucmopon — snmeMeHT u mpoctoe
BemecTBo. HaxokaeHune Kuciaopoja B Ipupoje, (GU3MUecKne W XUMHUYECKUE
cBorictBa (peakuuu ropenwus). Oxcunwl. [Ipumenenune kuciaopoma. CrocoObl
MOJIy4eHHUsI KUCIOpoJa B JIA0OpaTOPUU M TPOMBIIUICHHOCTH. KpyroBopot

kuciopoaa B npupoze. O30H — aoTponHast MoaAu(pUKaLUs KHCI0poJa

2.2

TennoBoi 3 heKT XUMHUIECKON peakiiy, TEPMOXUMHUIECKUE YPaBHEHUS, IK30-
Y SHIOTEPMUUYECKHE peakuu. TOMINBO: Yyrojib U METaH. 3arpsi3HeHHUEe BO3AyXa,

yCUJIEHUE MApHUKOBOTO 3(pekTa, pa3pylieHHe 030HOBOIO CIIOs
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Bonopoa — anemMeHT u mpocToe BerecTBO. HaxoxkaeHne Bomopoaa B MPUPOJE,
¢du3MYecKue W XHMHUYECKHE CBOWCTBA, MNPUMEHCHHE, CIIOCOOBI IOJTyYCHHUS.

Kucnore! u comu

2.4

MoutsipHblit 00BEM ra3oB. Pacu€Thbl 10 XUMHUYECKUM YpaBHEHUSIM

2.5

®dusznyecknue CcBOMcTBa BoAbl. Boma kak pactBopuTenb. PacTBOpEIL.
HacelieHHble M HEHACBILEHHBIE PAaCTBOPHLI. PacCTBOPUMOCTH BELIECTB B BOJE.
MaccoBasg nmons Bemectsa B pacTBOpe. XHMHYECKHE CBOWCTBA BOJBI.
OcHoBaHus. Poib pacTBOpoB B MpUpOJEe M B KHM3HU uenoBeka. Kpyrosopor
BOABI B IIpUpoJie. 3arpsA3HEHHE MpUPOAHbIX BoA. OxpaHa M OYMCTKa

MIPUPOTHBIX BOJT

2.6

Knaccudukanus nHeopranmueckux coeauHeHuid. Oxcuapl. Kimaccudukamms
OKCHJIOB: cojeo0Opa3syromue (OCHOBHBIE, KHUCJIOTHBIE, am{QOoTepHbIE) U
HeconeoOpasytomme. Homenknarypa okcuaoB. Du3znyueckne M XUMHYECKHE

CBOIMCTBA OKCHUIOB. HonyquI/Ie OKCHIO0B

2.7

OcHoBanmst. Kmaccudukanust ocHoOBaHWM: WIENOYM U HEPaCTBOPUMBIC
ocHoBaHMs. HoMeHnkatypa ocHoBaHU. PU3NYECKUE U XMMHYECKHE CBOMCTBA

ocHoBaHui. [lonyueHnne ocHOBaHUM

2.8

Kucnotel. Knaccudukamus kucnor. Homenknatypa kucior. dusnyeckue u
XUMHYECKUE CcBOWCTBA KHUCHOT. Pag axtuBHoctu MeTauioB H.H. bekerosa.

HonyquHe KHCJIOT

2.9

Comu. Homenknatypa coseil. @usznueckre M XUMHUYECKHE CBOWCTBA COJICH.




[Tonyuenue conen

2.10

I'enermueckast CBA3b MCXKAY KilaCCaMU HEOPTraHNYCCKUX COG)IHHGHI/IIZ

2.11

XUMUYECKUN  DKCIIEPUMEHT: Ka4eCTBEHHOE OIPEIEICHHE  COIEPIKaHUs
KHUCJIOpOAa B BO3JyXe, MOJy4YeHHe, cOOMpaHMe, paclio3HaBaHHE U H3Yy4YEHHUE
CBOMCTB KHCJIOpOJa, HAOIIOJEHHE B3aUMOJIEHCTBUS BEILECTB C KUCIOPOAOM U
yCIIOBUS BO3HUKHOBEHUS M MpEKpallleHUsl ropeHus (1moxkapa), 03HaKOMJICHHE C
oOpa3iaMu OKCHJIOB W OINKHCAHWE WX CBOWCTB, TMOJy4eHHE, COOUpaHue,
pacro3HaBaHME U M3Y4YEHHE CBOWCTB BOJOpOJa (rOpeHue), B3auMojeicTBhe
BogopoAaa ¢ okcuaom meau(Il) (Bo3aMOKHO MCTIOIB30BAHKME BHIEOMATEPUATIOB),
HaOmo/ieHne 00pa3loB BELIECTB KOJIMYECTBOM | MoOJb, HCCII€OBaHNE
0COOEHHOCTEH pacTBOpEHMs] BELIECTB C Pa3IMYHOW pPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM JOJEH pacTBOPEHHOTO
BEILIECTBA, B3aUMOJEHUCTBUE BOJBl C MeTalylaMM (HAaTpUEM U KajbLIUEM)
(BO3MOYKHO HCIOJb30BAaHUE BUJEOMATEPHAIIOB), OIPEAEICHUE PACTBOPOB
KHCIOT M IIEeJIoYedl C IOMOUIbI0 HMHIMKAaTOPOB, HcCel0oBaHHE OOpa3loB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIacCOB, HAOJIOJEHUE W3MEHEHUs
OKpPAacKM HWHIMKAaTOPOB B pacTBOpax KHUCIOT U IIEJ0Yel, Uu3ydyeHue
B3aumojeiicteusa okcuaa menu(Il) ¢ pacTBopom cepHON KHCIOTBI, KUCIOT C
MeTaJIaMM, PEaKLUi HEUTpaIM3aliH, [T0JIyYEHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHUE OJHOIO MeETaula JApYTMM M3 pacTBOpa COJIM, pELICHHE
SKCIIEPUMEHTAJIbHBIX 3a/1ay Mo TeMe «BakHelmne Kiacchl HEOPraHUYECKUX

COCTUHEHUI

[Tepuonuueckuii 3akoH u [lepuoanyeckasi cucteMa XUMUYECKUX SJIEMEHTOB
J.1. MenneneeBa. CtpoeHne aToMoB. XUMHUYeCKas CBsI3b. OKUCIUTENbHO-

BOCCTAaHOBUTCIIbHBIC PCAKIINHN

3.1

[lepBple TOMBITKM KJIACCU(PUKALMU XUMUYECKUX dieMeHTOB. IloHsatue o
rpynmnax CXOJHBIX JIEMEHTOB (ILEIOYHBIE U ULICIIOYHO3EMEIbHBIE METAJLIBL,
raJloTeHbl, MHEPTHBIE Ta3bl). DIJEMEHTHI, KOTOphIe 00pa3yroT aMdoTepHbIE

OKCHUJbI U THAPOKCHUIbI

3.2

Ilepuonnuecknii 3akoH. Ilepuoanueckas cuctreMa XuMUIECKUX 31eMeHToB JI.1.
Meneneesa. Koporkonepuonnas u JUIMHHOTIEPHOAHAS (bopmbl
[lepuoauueckoit cucteMbl xuMuueckux anemeHtoB [[.M. Menneneena.
IIepuonsl u rpynmnbl. PU3MUECKUH CMBICI IHOPAIKOBOIO HOMEpa, HOMEPOB

[IEPUOJIA U TPYIIIIBI JIEMEHTA
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CTpOeHI/Ie atroMoB. COCTaB aTOMHBIX AACP. H30TOMmEL. 3J'IeKTp0HBI. CTpOCHI/IC




JJICKTPOHHBIX 000JI0YeK aTOMOB MeEpBBIX 20 XUMHUYECKUX DIEMEHTOB
Ilepuonnueckoin cuctemsl .M. MeHneneea. XapakTepUCTUKA XUMHUYECKOTO

3JIEMEHTA MO ero nonoxeHuto B [lepuoanueckoii cucreme [I.1. Menneneena
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3aKOHOMepHOCTI/I HU3MCHCHHUA paanuyca aTOMOB XHUMHYCCKUX OJICMCHTOB,
METAIMYECKUX W HEMETAUIMYECKUX CBOMCTB MO TpynmaM M TIepuojaM.
3nauenue I[lepuoanueckoro 3akoHa u Ilepuoguueckoil cCUCTEMbl XUMHUYECKUX
3JIEMEHTOB JUIsl pa3BUTUA Hayku W npaktuku. J[.J. MenneneeB — y4€HbIl U

TpaxJIaHUH

3.5

Xumudeckass CBs3b. KoBasieHTHass (TOJSpHAasE W HEMOJSPHAsi) CBS3b.

DIIEKTPOOTPULIATENILHOCTh XUMHUYECKUX AJIEMEHTOB. MlOHHas CBS3b

3.6

Crenenp okucieHus. OKUCIUTEILHOBOCCTAHOBUTENbHBIE peakiuu. [Ipoiecchl

OKHCJICHHS U BOCCTaHOBICHHUS. OKUCINUTEIN U BOCCTAHOBUTEIIH

3.7

XUMUYECKUH OJKCIEPUMEHT: U3y4YeHHe O0OpaslloB BEIIECTB METAUIOB U
HEMETAJIOB, B3aMMOJICHCTBHE THUIPOKCHIA LHUHKAa C PAcTBOpPaMU KHUCJIOT M
LIEJI0YEH, MPOBEACHUE ONBITOB, WUIKOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-

BOCCTAaHOBUTEJIBHBIX PeaKLUid (TOpEeHUe, PEaKIuy Pa3aoKeHUsI, COSTUHEHUS )

9 KUIIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

BemectBo u xumunyeckas peakuus. [losropenue

1.1

Ilepnonnueckuii 3akoH. [lepuoguyeckas cucremMa XMMUYECKUX 3J1eMeHTOB J[.H.
MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOMCTB
XUMHUUYECKUX DJIEMEHTOB MEPBBIX TPEX IMEPUOJOB, Kalvs, KaJIbLUi M HX
COEMHEHHI B COOTBETCTBUM C TOJIOKEHHEM 3JeMEHTOB B Ilepuommueckoit

CUCTCMC U CTPOCHHUEM UX aTOMOB

1.2

CrpoeHue BemecTBa: BHIbl XMMHYECKOM CBsA3M. THIBI KpUCTAIIIMYECKHUX
pEelETOK, 3aBUCMMOCTh CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUINYECKON PEIIETKH
U BUJa XUMU4YecKoi cBs3u. Knaccugukanus 1 HOMEHKIaTypa HEOPraHU4eCKUX
BEUIECTB (MEXAyHapoAHas U TpUBHAJIbHAs). XUMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMXCS K PAa3JIMYHBIM  KJaccaM HEOPraHWYECKHX  COEIUHEHUH,

FCHCTUYCCKAs CBA3b HCOPraHNYCCKUX BCIICCTB

1.3

Knaccugukanus XMMUYeCKUX peakluii o pa3InyHbIM MPU3HAKAM (10 YUCITy U

COCTAaBY YYACTBYIOIIMX B PEAKIMH BEIIECTB, MO TemIoBoMy 3ddekty, 1mo




M3MCHCHHIO CTCIICHECH OKHCIICHMS XUMHUYECKHX 3JICMCHTOB, IIO O6paTI/IMOCTI/I,
10 y4acTuro KaTaJIPI3aTOpa). OK30- n OHAOTCPMHUUCCKUC pCaKIuu,

TEPMOXUMHYECKHE YpaBHEHU. [[OHATHE O CKOPOCTH XUMMHUUYECKON peaKIuu

1.4

[TonsiTe 00 0OpaTUMBIX M HEOOpPAaTHUMBIX XMMHUYECKUX peakuusax. [lonsrtue o
TOMOT€HHBIX U F€TePOreHHbIX peakiusx. [IoHATHe 0 XUMHUUECKOM paBHOBECHUHU.
@axTophl, BIUAIOIIME HAa CKOPOCTh XUMHUYECKOW peakUuu U I0JI0KEHHE

XUMHYECKOT'O paBHOBECHUA

1.5

OKHCANTENTBHO-BOCCTAHOBUTEIIbHBIE peakuuu, JJIEKTPOHHBIN OanaHc
OKHCJINTEIbHO-BOCCTAHOBUTENBHOM  peakuuu.  CocTaBieHUE  ypaBHEHUU
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAaKIM C HUCIOJIB30BAHUEM METOJA

QJICKTPOHHOT'O OamaHca

1.6

Teopust 2MEKTPOIIUTUYECKOW NUCCOLMALNU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Kartnonsl, annoHsl. MexaHnU3M AMCCOLMANMM BEUIECTB € Pa3IMYHBIMM BHUJIAMU
xuMmuueckoi cps3u. Ctenenp auccoruanii. CUabHbIe U cIa0ble AIEKTPOIUTHI.
Peakinu noHHOTO OOMEHA. YCIIOBHS MPOTEKAHUS PEAKIUii MOHHOTO OOMeEHa,
[IOJIHBIE W COKpall€HHbIE WOHHBbIE YpaBHEHHUs peakiuil. CBOHCTBA KHUCIOT,
OCHOBaHMH W CONEl B CBeTe TMPEACTABICHUH 00 3IEKTPOIUTUUECKOM

nucconnanuu. KauecTBeHHbIE peakiiii Ha MOHBI. [loHsATHE O THAPOIU3E coei

1.7

XUMUYECCKUH DSKCIIEPUMEHT: O3HAKOMJICHHUE C MOJCISAMU KPHCTAUIMICCKUX
pPEIIETOK HEOPTaHUYECKUX BEIEeCTB — METaUIOB U HeMeTauioB (Tpaduta H
aJiMasa), CIIOKHBIX BEIIECTB (XJIOpPHUIAa HATPHs); HCCICIOBAHUE 3aBUCUMOCTHU
CKOPOCTH XHMHYECKOM pEaklMd OT BO3JICHCTBUSA pPa3IMYHBIX (HAKTOPOB;
UCCJICIOBAaHUE  DJIEKTPOIPOBOJHOCTA  PACTBOPOB  BEIIECTB,  Ipollecca
JIUCCOLIMAIIMU  KHCJIOT, MIEJIOYed H  COojJei  (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB); IMPOBEACHHUE ONBITOB, WUIIOCTPUPYIOIIUX IPU3HAKU
MPOTEKAHUs peaKIuii HOHHOTO OOMeHa (00pa3oBaHME OCajliKa, BBIJCIICHHE Ta3a,
o0pa3oBaHKWE BOJbl); OMBITOB, WJUIIOCTPUPYIOUINX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX peakUuil (TOpeHHe, PEaKIUU pPas3IoKEHUs, COCIUHEHMUS);
pacro3HaBaHHe HEOPraHUYECKUX BEIIECTB C TOMOIIBIO KAYSCTBCHHBIX PEAKIIHIA

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

HemeTamis! u ux COCIUHCHUA

2.1

OOmast xapakTepucTuka rajnoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u GuU3nYecKue CBOMCTBA MPOCTHIX
BEIIECTB — TAJION€HOB. XHMHUYECKHE CBOMCTBA Ha IpUMEpe XJopa

(B3auMOJIEHCTBUE C METAJJIaMH, HEMETaJulaMH, IiesodaMu). XJIOPOBOJOPOJ.




ConsgHas KHUCI0Ta, XUMUYECKHE CBOICTBaA, MOJyuyeHue, MpuMeHeHue. Jlelictue
XJIOpa M XJIOPOBOJOPOJa Ha OPraHM3M 4YeJIOBeKa. BakHeWnue XJIOpuisl U UX

HaXO0X/JIEHUE B MPUPO/JIE

2.2

OOmrast xapaktepucTuka 3jeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOSHUS
aTOMOB, XapaKTepHbIe CTeneHn okucieHus. CTpoeHne u pu3ndecKkue CBOMNCTBA
NPOCTBIX BEHIECTB — KHCIOPOAa H Cepbl. AJIOTPONHBIE MOAM(PHUKAINN
KHUCJIOpOoJa U cepbl. XUMHUYECKUE CBOMCTBAa cepbl. CepoBOAOPOI, CTPOCHUE,
¢u3nueckue M XuUMHUYeckue cBOHCTBA. OKCHIBI Cepbl KakK IpeICTaBUTEIH
KHUCIIOTHBIX OKcuaoB. CepHasi KuClIOTa, (pU3MUECKHEe U XUMUYECKHE CBOWMCTBA
(oOmue Kak mpeAcTaBUTENS Kiacca KHCIOT W crernuduueckue). XUMHUECKHUe
peaxkiuu, Jekallie B OCHOBE INMPOMBIIUIEHHOTO CIOco0a MOJyuyeHHUs CEpHOU
kucioTel. [Ipumenenune. Conu cepHOM KHUCIOTHI, KaueCTBEHHAs pEaKIMs Ha
cynbdar-uoH. HaxoxaeHue cepel U €€ coeMHEHHUN B MpHUpoje. XUMUUECKOe
3arpsi3HCHUE OKPY’KAIOMIEH Cpebl COCTMHEHHUSIMHU Cepbl (KHCIOTHBIC TOXKIIH,

3arpsA3HEHUC BO3AyXa U BO,Z[OéMOB), CIIOCOOBI €Tr0 mpeaoTBpaliCHud
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OOmiasi xapakTepucThUKa d1eMEeHTOB VA-rpynmnbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEePHBIC CTETICHH OKUCIICHUsI. A30T, pacClipoCTpaHEHHE B PUPOJIE,
buznyeckue U XUMHUYECKUe cBoiicTBa. KpyroBopor a3ora B mpupoje. AMMUax,
ero (u3MuecKue W XUMUYECKHE CBOWMCTBA, MoJiyueHue u npumeHenwne. Comu
aMMOHUSI, UX (uU3MYeCKUe W XHUMHYECKHE CBOMCTBA, NPHUMCHEHUE.
KauectBenHnast peakiysi Ha MOHbI AMMOHHMS. A30THasi KHUCIOTa, €€ MOIy4YeHue,
bu3nYecKne W XMMHYECKHE CBOWCTBa (0OIME Kak MPEICTaBUTENS Kiacca
KUCTOT W crnenuduueckue). Vcnonap3oBaHne HUTPATOB W COJEH aMMOHUS B
KauyecTBE MMHEPAJIbHBIX yIOOpeHUl. XUMUYECKOE 3arps3HEHHE OKpYXKarolleH
Cpenbl COeIMHEHUSAMH a30Ta (KUCJIOTHBIE JOXK/IH, 3arpsI3HEHNE BO3yXa, MTOYBbI

1 BOJIOEMOB)
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®ocdop, ammorponHble Mogudukanun docdopa, GU3NUIECKHe U XUMHUECKUE
ceoiictBa. Oxcupa d¢ochopa(V) u dochopnas kuciora, ¢GuU3MUYECKUEe U
XMMUYECKHE CBOWCTBA, mosryueHue. Vcmosnb3oBanue ¢ochaToB B KadecTBE

MUHEPATBHBIX YI00pEHUH

2.5

OO6mrast xapakrepuctuka snemMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTE€pHblE CTENEHU OKHUCICHHUS. YTIEpOJ, aIOTPOIIHbIE
MoauUKAIMKM, pacnpocTpaHEeHHWe B TpHpoAe, (Pu3Myeckue MW XUMHYECKUE
cBoiicTBa. AncopOuusi. KpyroBopot yraepoaa B mpupoae. OKcHIbl yriepoaa,
ux (1)I/I3I/I‘-ICCKI/IC U XUMHUYECCKUEC CBOﬁCTBa, ﬂGfICTBI/IC Ha JXUBBIC OpPraHU3MBbI,

IMOJIYYCHHUEC U IIPUMCHCHHUCE. DKOJIOTHYECKHE HpO6HCMBI, CBsI3aHHBIC C OKCHUJIOM




yrinepona(lV); rumoresa mI00anbHOrO MOTEIUICHUS KIWMAaTa; IMapHUKOBBINA
sbdekr. YrompHas KHCIOTa U €€ CONMM, UX (PUINYECKUE H XUMHYECKHE
CBOHWCTBa, TMOJy4YeHHUE W TNpuMeHeHHe. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Vcrnonp3oBaHue kapOOHATOB B OBITY, MEIWIIMHE, MPOMBIIIICHHOCTH U

CEJILCKOM XO35ICTBE

2.6

[TepBoHaYaIbHBIE MOHSATHS 00 OPTaHUYECKUX BEIIECTBAX KAK O COCTUHEHHSX
yraepoaa (MeTaH, 3TaH, STWIEH, alleTUJIeH, 3TaHOJ, INIHULEPHH, YKCyCHas
kucnora). Ix coctaB u xumudeckoe ctpoeHue. [loHstne o OuWonOrHYecKu
BKHBIX BEIIECTBAX: JKUpPax, O€JIKax, YIrJIeBoJax — M WX PO B JKHU3HU
yenoBeka. MaTepuaabHOE€ €OUHCTBO OPTraHWYeCKUX ¢ HEOPTaHUYECKUX

COEIUHEHUN

2.7

Kpemuuii, ero ¢usnyeckue # XUMHUYECKHE CBOWCTBA, TIIOIYYECHHUE U
npumeHenre. CoenuHeHus KpemHHS B mpupozae. OOmue mpeactaBieHus o0
okcuzae kpemHus(IV) u kpemuueBoi kucinore. CUIMKaThl, ©X UCIOJIb30BAHUE B
OBITY, MEIUITMHE, TPOMBIIIUICHHOCTH. Ba)kHEHIe CTpOuTeIbHbIE MaTepHUaIb:
KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, »xene300eToH. [IpoOmembr OGe3omacHOro

HCIIOJIB30BAHUA CTPOUTCIIBHBIX MaTCPUAIOB B HOBCGI[HGBHOI\/’I KHU3HU

2.8

XUMUYECKUI HSKCIEPUMEHT: U3y4eHHE O0pa3lloB HEOPraHWYECKUX BELIECTB,
CBOMCTB COJISHOM KHUCIIOTBI; IIPOBEJEHUE KAaUYECTBEHHBIX PEAKLMH Ha XJIOPHI-
MOHbl W HaOJIIOJIEHWE MPU3HAKOB HUX TMPOTEKAHUS; OIMbBITHL, OTpPaXKaroLIUe
buznyecKkrue U XMMHUYECKHE CBOMCTBA TaJIOTEHOB U UX COEIMHEHUI (BO3MOXKHO
UCITIOJIb30BaHUE BHJCOMATEPHAIIOB); O3HAKOMJIEHHE C oOOpaslamMu XJIOPHJIOB
(ramoreHuI0B); O3HAKOMJIGHHE C o00pa3laMud cepbl M €€ COCIUHCHHUSIMHU
(BO3MOXKHO  MCIIONIb30BaHME BHUIECOMATEpPHAIIOB); HaOJIOAEHUE Tpoliecca
oOyriauBaHUs caxapa IHOJ JEHCTBHEM KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI;
M3y4YeHHE XUMUYECKUX CBOICTB pa30aBICHHON CEpHOW KUCIIOTHI, MPOBEACHUE
KayeCTBEHHOW peakuuu Ha cynbdar-uoH u HaONIOfEeHUEe TMpHU3HaKa eé
MPOTEKaHUsI; O3HAKOMJICHHE ¢ (PU3NUYECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
COeMHEHUH (BO3MOXHO HCIIOJIb30BAaHHE BHICOMATEPHAIIOB), OOpa3LaMH
a30THBIX U (oCHOPHBIX YAOOPEHUH; TIOTyYeHHE, COONpanne, pacrio3HaBaHUE 1
U3y4YEHHUE CBOICTB aMMMaKa; NPOBEACHHE KAUECTBEHHBIX PEaKLMW Ha HMOH
aMMoHMST W (docdar-MOH H HW3IyYeHHE TPU3HAKOB WX IPOTEKAHUS,
B3aMMOJICIICTBIE KOHIICHTPUPOBAHHOM a30THON KHUCIOTHI C MeAbIO (BO3MOKHO
UCIIOJIb30BAaHUE BUJECOMATEPHUATIOB); M3YUEHUE MOJIENEeH KpUCTANINYECKUX
pemi€Tok anmasa, rpadura, QyuiepeHa; O03HAKOMJIEHHE C IPOLIECCOM

a;[cop6u1/11/1 paCTBOpéHHBIX BCIICCTB AKTUBHPOBAHHBIM yFHéM n YCTpOﬁCTBOM




[IPOTHBOIa3a; IOJy4E€HUE, COOMpaHME, PACIO3HABAHUE U H3yYEHHE CBOMCTB
YIJIEKUCIOro Tra3a; IpOBEJEHHE KadeCTBEHHBIX peakluil Ha KapOoHaT- u
CWJIMKAT-UOHBl M H3Y4YEHHE IPU3HAKOB HUX IPOTEKAaHHS; O3HAKOMIIEHHE C
IPOAYKUUEH CHIMKATHOM NPOMBIIUIEHHOCTH; PELICHHE 3KCIEPUMEHTAIbHBIX

3a71a4 110 TeMe «BakHeHIe HeMeTaUIbl U UX COSAUHEHUS

MeTaisl 1 uX COCIUHCHUA

3.1

OO0mas xapakKTepUCTHUKA XMMHYECKHUX JJIEMEHTOB — METAJJIOB HA OCHOBAaHUM UX
nonoxkeHuss B Ilepuwonnueckoit cucreme xumuyeckux snemeHtoB .M.
MeneneeBa u ctpoeHus aroMoB. CTpoeHre MeTaJIOB. MeTallinyeckas CBsi3b U
MeTaJUTMUecKasi KpUCTaJUIMUecKash  pemérka. IJIEKTPOXUMHUYECKHH  psin

HaHpH)KCHI/II\/’I MCETAJIJIOB

3.2

dusnveckre ¥ XUMUYECKHe CBOWcTBa MeTaiuioB. OOmue crnocoObl MOTyYeHUs
MeTasuioB. [loHsTHE O KOPPO3HH METAIIIIOB, OCHOBHBIE CITOCOOBI 3aIUTHI UX OT
Koppo3uu. CruiaBsl (CTalnb, YyTyH, TIOPATIOMUHHMN, OpOH3a) U UX MPUMEHEHUE B

OBITY ¥ TPOMBIIIIIEHHOCTH

3.3

[llenounsle Merayuibl: nosnoxeHue B l[lepuoamueckoil cucreMe XUMHUYECKUX
anementoB JI.M. MeHeneeBa; CTpOeHHE UX aTOMOB; HAaXOXJEHHE B IPUPOJE.
dusnyecKkre U XMMUUYECKHUE CBOICTBA (Ha IpuMepe HaTpus U Kaius). Okcuasl U
TMIPOKCUABI HaTpud U Kanud. [IpuMeHeHHe IIeTOoYHBIX METaUIOB U MX

COeTUHEHUN
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Ilenouyno3eMeabHbIE  META/UIBI MarHuii M KajJdbIMM: IIOJIOXKEHHE B
[Tepuoanueckoit cucreme xumudeckux anemeHToB J[.M. Menaeneesa; ctpoeHue
X aTOMOB; HaXxOXXJe€HHE B mnpupoje. Puznueckue M XMMHUYECKHE CBOMCTBA
MarHusi ¥ Kainblusd. Baxxuelme coeauHEHUs KaiblUs (OKCHUI, THAPOKCHI,

comu). JKEcTkocTh BOABI U cIOCOOBI €€ yCTpaHEHH S

3.5

AmoMuHMi: monoxkeHue B Ilepuoauueckoil cucteMe XMMHUYECKHX 3JIEMEHTOB
J.1. MenneneeBa; cTpoeHue aroma; HaxOKAcHHE B npupoje. Pusznyeckue u
XUMHUYECKHE CBOMCTBA aJIFOMUHUS. AM(OTEpHbIE CBOWCTBA OKCHA U THAPOKCUIA

AJIIOMHMHUA

3.6

Kene3o: nonoxenue B [lepuoanueckoi cucreme XUMUYECKUX 31eMeHTOB J[. 1.
MeHnaeneeBa; CTpoeHHME aTOMa; HaxoXKJIeHuWe B mnpupoae. Pusznueckue u
XUMHYECKHEe CBOHMCTBa jkene3a. Okcuibl, THApPOKCcHIb u comu kene3a(ll) u

xene3a(lll), mx coctas, cBOICTBA U TTOJTyYeHUE

3.7

XuMU4IecKui OKCIICPUMCHT: O3HAKOMIICHHE C 06pa3HaMI/I METAJJIOB M CIIJIaBOB,

nx (I)I/I3I/ILIGCKI/IMI/I CBOﬁCTBaMH; HN3YUCHUC PC3YyJIbTATOB KOPPO3HMU MCETAJIJIOB




(BO3MOXKHO HCIIOJIH30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEHN
B3aMMOJICHCTBUS OKCHJA Kalblusi U HATpus C BOAOH  (BO3MOXKHO
WCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB); HMCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI;
mpolecca TOpeHUs IKelle3a B KHUCIOpoAe (BO3MOXKHO — HCIOJIb30BaHHUE
BUICOMATEPHAJIOB); NMPU3HAKOB MPOTEKAaHUS KAYECTBEHHBIX PEAKLMH HA MOHBI
(MarHusi, kanplug, amomMuHus, uuHkKa, xenesa(ll) m sxeneza(Ill), memu(Il);
HaOJI0IeHNEe M ONMCAaHUE MPOLIECCOB OKPALIMBAHUA IUIAMEHU MOHAMM HaTpus,
Kamuss M Kaublus  (BO3MOXKHO  HCIIOJIb30BAHHWE  BUJEOMATEpHUAJIOB);
uccienoBaHre aM(OTEPHBIX CBOMCTB THIPOKCHIA ANIOMHHHS W THUAPOKCUAA
[IMHKA; PEHICHUE KCIIEPUMEHTANIBHBIX 33/1a4 10 TeMe «BakHelme MeTauibl 1

HUX COCIUHCHUS

XuMus ¥ OKpy’Karolas cpeaa

4.1

HoBrle MaTepuansl U TexHosoruu. BemjecTBa U Marepualnbl B MOBCEIHEBHOU
JKU3HM YeJioBeKa. XUMHUS U 3]I0pOBbe. be3onacHoe UCroiab30BaHuE BEUIECTB U
XUMHUYECKUX peakiuii B ObITy. IlepBas momolip mpu XUMHUYECKUX OXKOTaxX H

OTPABJICHUAX

4.2

OCHOBBI ~ 3KOJIOTUYECKOW  TPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxaromet cpensl [TJIK. Poiab XuMum B pelieHnn 3KOJOTHYECKUX MPOOIIEM.
[TpupoaHble HCTOYHMKM YTJIEBOJOPONOB (Yrojb, HPUPOAHBIN Tra3, HE(Tb),

MPOJIYKTHI UX MEPEPabOTKH, UX POJIb B OBITY U MPOMBIILIEHHOCTH

4.3

XUMHUYECKUH 3KCIEPUMEHT: U3ydyeHrne o0pa3loB MaTepuasioB (CTEKIIO, CIIIaBbI

MCTAJJIOB, ITOJIMMCPHBIC MaTepI/IaJ'IbI)




IHPOBEPSAEMBIE HA OI'D 110 XUMHUHU TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUWSI OCHOBHOI OFPA30OBATEJBHON
ITPOTPAMMBI OCHOBHOT'O OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoOro
TpedoOBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pPe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHMSI OCHOBHOI 00pa3oBaTeibHOI
NMporpaMMbl OCHOBHOI0 0011ero odopazosanus Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O I[I03HABAa€MOCTHU SIBJICHUI MpPUPOABI, MOHUMAHHE OOBEKTHUBHOU
3HaYMMOCTH OCHOB XMMHMUYECKOW HAyKHM Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOLIeH KyJIbTYphl U TNPAKTHYECKOU
NESTeIbHOCTH YeJIOBEKAa B YCJIOBUSAX COBPEMEHHOIO OOIECTBa;

IIOHUMAHHUEC MECTAa XUMHUH CPCAN APYTIUX CCTCCTBCHHBIX HAYK

1.2

0 HAaYYHbIX MCTOAAX MO3HAHUWA, B TOM YHUCJIC SKCIICPUMCHTAJIIBHBIX U
TCOPECTUUCCKHUX MECTOAAaxX HUCCICAOBAHUA BCIICCTB W HUIYUYCHUA
XUMHNYCCKUX peaKHHﬁ; YMCHUC HUCIIOJIB30BaTh MOACIN JJIA

00BACHEHHS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cepax nmpodeccroHaTbHON NeATeTbHOCTH, CBI3aHHBIX C XUMUCH U
COBPEMCHHBIMU TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JIOCTHIKECHHSIX
XUMUYECKOM HAyKH, YTO IO3BOJIUT OOYyYarolMMCsS paccMaTpHUBaATh
XHMHUIO Kak cepy cBoelt Oymymeit mpodeccHoHaIbHON AeSITeTbHOCTH
U ClleNaTh OCO3HAHHBIM BHIOOP XMMHUHU KaK HMPOQHILHOIO MpeaMera

P TIEPEXO0/IC Ha YPOBEHB CPEIHETO O0IIero 00pa3oBaHMs

Bnagenue cucremoil XMMUYECKMX 3HAHMM M YMEHUE MPUMEHSTH

CUCTCMY XUMHNYCCKUX 3H3.HPII>1, KOTOpas BKIIFOYACT:

2.1

BaXKHEHUIIINE XUMUYECKHE MOHATUS: XHUMHUYCCKUU 3JICMCHT, aToOM,
MOJIEKYJIa, BEUIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOIHAS H
HEOJTHOPOJHAs CMECh, OTHOCHTEIbHBIE aTOMHAasi W MOIEKYJIsIpHAS
MaccChl, KOJHYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJISIPHBINA
00BEM, OKCHI, KHCJIOTa, OCHOBaHHE, COJIb (CpemHssl), XUMHYCCKas
pEaKIysi, PEeaKiMh COCTUHCHHUS, PEAKIMU PA3IOKCHUS, PEAKIHH
3aMeIleHus, peaKkuu OOMEHa, TEIUIoBOM A(eKT peakiuu, dK30- U
SHIOTEPMHUECKUE PEAKIIMU, PACTBOP, MAcCCOBas JIONSI XUMHUYECKOTO

OJICMCHTA B COCAMHCHUH, MACCOBAas O0JII M NPONCHTHAA KOHICHTPALIVA




BEILIECTBA B PAaCTBOPE, AJIPO ATOMA, AIEKTPOHHBIN CJIOM aTOMa, aTOMHAas
opbutanb, paadyc aroma, BAJICHTHOCTb, CTENEHb OKHCICHHS,
XUMHUYCCKAA CBA3b, DJICKTPOOTPULATCIIBHOCTD, MOJIApHASA U HETIOJIApHAA
KOBQJICHTHAas  CBSI3b, MOHHAsg  CBS3b, METAJJIMUECKass  CBS3b,
KpUCTaJsInyeckass pemérka (aToOMHasl, HOHHAs, MeTaJUIM4ecKas,
MOJ'IeKy.]'IﬂpHaSI), HOH, KaTHOH, aHHWOH, JJICKTPOJIUT KW HEIJICKTPOJIUT,
ANEKTPOJIUTHYECKAsT TUCCOIMAINSA, pPEeaKlIUh HOHHOro oOMeHa,
OKHCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIC pCaKkuunu, OKUCJIUTECIIb u
BOCCTAHOBUTENIb, OKHCJICHHME U  BOCCTAHOBJICHHME, DIEKTPOJIU3,
XUMHYECKOE paBHOBECHE, OOpaTHMbIE ¥ HEOOpaTHMBIC pEaKIuH,
CKOpPOCTb XMMHUYECKOW peakuuu, Karamuzarop, [IJIK, kopposus

MCETAJII0B, CIlJIaBbI

2.2

OCHOBOIIOJIAralIife 3aKOHbl XHWMHUM: 3aKOH COXPAHEHHUs MaccChl,
nepuoauueckuii 3akoH JI.M. MeHaeneeBa, 3aKOH MOCTOSITHCTBA

cocCTaBa, 3aKOH ABOF&,[[pO
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TCOpHHU XHUMUU: ATOMHO-MOJICKYJISIpHAA TCOpu, TCOpHUA

3JI€KTpOJIPITPI‘~I€CKOI>'I JUcconmranmmn

Brnangenue ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOUAIOIIEH:

3.1

YMEHHUE MPaBUIILHO UCTIONB30BaTh H3YUYCHHBIEC BEIIECTBA H MAaTSPHAIIBI
(B TOM wumclie MUHEpaIbHBIE YAOOpEHHUs, MeTalUIbl W CIUIABHI,
MPOJIYKTHl TIEPepadOTKA MPHUPOJHBIX HCTOYHUKOB YTJICBOJIOPOIOB
(yrnsa, mpupogHoro rasza, HeTH) B OBITY, CEbCKOM XO3SHCTBE, Ha
MPOU3BOJICTBE M TMOHWMAHHE 3HAYCHUS JKUPOB, OCIIKOB, YTJIEBOJOB
JUIsL OpTaHNU3Ma YeJIOBEeKa; YMEHHE MTPOTHO3UPOBATh BIUSHHUE BEIICCTB

U XUMHYCCKUX IIPOLCCCOB HA OPraHMU3M YCJIIOBCKA M OKPYKAIOUIYIO

MIPUPOJIHYIO CpELLy

3.2

YMCHHUEC HHTCIPUPOBATh XHUMHUCCKHUE 3HAHHA CO 3HAHUAMH OPYIUX

y4eOHBIX IPEMETOB

33

HaJIMYKME OMbITa pabOTHl C PA3IMYHBIMU UCTOYHUKAMHU HH(pOpMAIMU
0 XUMHUU (HayyHass W Hay4HO-TIONMYJISipHAsl JIUTEparypa, CIOBapH,

CIPaBOYHMKH, UHTEPHET-PECYPCHI)
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YMCHUC 00BEKTHBHO OLICHUBATb I/IH(pOpMaL[I/IIO O B€IICCTBAX, HX
IpEeBpalICHUAX u MPAKTUYCCKOM IMPUMCHCHUHA u YMCHUE

HCIIOIB30BaTh €€ HJIs PCUICHUA y‘{e6HO—H03HaBaTCJ'IBHLIX 3aJa4d

BJ'IaIleHI/IC OCHOBAMH IIOHSATHMHOI'O arrmapara M CHMBOJHUYCCKOI'O




A3bIKA XMMHH JJIsI COCTaBJICHUA (bOpMy.]'I HCOPTraHN4YCCKUX BCHICCTB,
ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKHHﬁ; OCHOBaMu XUMHYECKOM

HoMmeHKJIaTypbl (IUPAC u TpuBHanbHOi)

YMenue oOBSACHATH CBSA3b IMOJIOKEHUs 31eMeHTa B [lepuognueckoit
CUCTEME C YHCIOBBIMU XapAaKTEPUCTUKAMU CTPOCHHUS AaTOMOB
XMMHMUYECKHUX DJJIEMEHTOB (COCTaB M 3apsaj sAapa, oOllee Yucio
JIEKTPOHOB), PACIpPENEIEHUEM JIIEKTPOHOB II0 JHEPreTHYECKUM

YPOBHSIM aTOMOB IIEPBBIX TpéX Mepruoa0B, Kajluid U KaJlblIUA

IIpencraBneHue O  NEPUOAMYECKOM  3aBUCHMOCTH  CBOMCTB
XUMHUYECKHUX AJIEMEHTOB (pauyCc aTroma, 3JeKTPOOTPULATENBHOCTD),
IPOCTBIX M CIIOXKHBIX BEIIECTB OT IOJIOKEHUS DJJIEMEHTOB B
[lepuoguueckoit cucremMe (B ManbIX @EpPUOAAX U TJIABHBIX

HOJTrPYyMax) v SJIEKTPOHHOTO CTPOEHUS aToMa

YmMmenue knaccuuuupoBath:

7.1

XUMHUYCCKUC 3JICMCHTEI

7.2

HCOPraHNYCCKUC BCUICCTBA

7.3

XUMHUYCCKUC pCaKIINU

YMeHue onpenesnsirh:

8.1

BAJICHTHOCTb U CTCIICHb OKHCJICHHUA XHUMHWYCCKUX BJICMCHTOB, 3aps[

HOHa

8.2

BU XHMHYSCKOH CBS3U W THII KpHCT&J’IJ’IH‘ICCKOﬁ CTPYKTYpPHEI B

COCOAUHCHUAX

8.3

XapaKTep Cpelbl B BOJHBIX PACTBOPaX BEIIECTB (KUCIOT, OCHOBAHMIA)

8.4

OKHCIHNTCIb 1 BOCCTAHOBUTCIIb

YMeHnue xapakTepu3oBath (PU3MUECKUE U XUMUYECKUE CBOMCTBA:

9.1

MPOCTBIX BEUIECTB (KUCIOPOA, O30H, BOIOPOA, Trpadur, anamas,
KpeMHH, a30T, ¢ocdop, cepa, XJIOp, HATPHUM, Kaluii, MarHui,

KaJIbLIUMA, aJTFOMUHHM, KEJE€30)

9.2

CIIOKHBIX BEIIECTB, B TOM WYHCJIE€ HMX BOJHBIX PacTBOpPOB (BOjA,
aMMHaK, XJIOPOBOIOPOJ, CEPOBOJOPON, OKCHUIABI U TUAPOKCHUIBI
metaioB [-ITA rpynn, amomunus, meau (1), nmnka, xeneza (I u
IT), oxcunpr yrnepona (I u IV), kpemuunst (IV), azora u docdopa (111
u V), cepol (IV u VI), cepuucras, cepHas, a3zoTucTas, a30THa,

dbocdhopnas, yroibHas, KpeMHUEBAsI KUCJIOTA U UX COJIH)




MPOTHO3UPOBATh M XapaKTEepU30BaTh CBOWCTBAa  BEIIECTB B

3aBUCUMOCTH OT HX COCTaBa W CTPOCHHUA, NMPHUMCHCHHC BCIICCTB B

73 3aBUCHMOCTH OT WX CBOMCTB, BO3MOXHOCTh MPOTEKAHUS XUMHYECKHIX
IpEBpAIICHHU B Pa3IMYHBIX YCIOBHSIX
10 YMeHue cocTaBisATh MOJIEKYJISIPHbIE U MIOHHBIE YPaBHEHUS peakluid, B
TOM YHCJIE:
10.1 peakuuii HFOHHOro OOMeHa
10.2 OKHCITUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIINA
103 WUTIOCTPUPYIOMIAX ~XUMHYECKHE CBOWCTBA M3YYCHHBIX KIJIACCOB
' (TpyIi) HEOPraHUYECKUX BEIIECTB
10.4 MOJITBEPKJAIOIINX TeHETUYECKYH0 B3aUMOCBSI3b MEXKI1y HUMH
11 YMeHue BeIYUCIATH (IPOBOJUTH PACUETHI):
11 OTHOCUTENIbHYIO MOJIEKYJSIPHYI0 M MOJSIPHYIO MAacChl BEILECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOI'0 JIEMEHTA B COSIMHEHUH
11.2 MAaCCOBYIO JIOJIIO BEIIECTBA B pACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 [0 YpaBHEHHUSIM XMMHYECKUX PEaKIUH M HaXOAUTh KOJIUYECTBO
' BeIecTBa, 00BEM U Maccy peareHTOB WM MPOTYKTOB PEaKLuU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJIaMH  HAy4YHOTO  TO3HaHus  (HaOdroJeHUeE,
101 U3MEepeHHe, HIKCIIEPUMEHT, MOJICTUPOBAHIE) MTPH U3YUYEHUH BEIIECTB U
' XUMHUYECKHUX SIBIICHUH; yMeHHe CcGhOopMynIHpoBaTh mpodlieMy U
MIPEJIOKUTh My TH €€ pelIeHUs
122 Oe3omacHOil pabOTBl ¢ XMMHUYECKMMH BEIECTBAMHU, XHUMHUECKON
' MOCY10# 1 1abopaTOpHBIM 000PYIOBAHUEM
npaBUIaMy OE€30IIaCHOTO OOpAIIEHUs C BEUIECTBAMH, UCIIOIb3yEMbIMU
B MOBCEHEBHON JKMU3HHU, PABUIAMU TOBEJICHUS B IIENIAX COEPExKEHUS
123 3I0pOBbsl U OKPY’KAIOIIEH MPHUPOJHON Cpeasl; MOHUMAHUE Bpenaa
' (omacHOCTH) BO3IEHCTBHS Ha JKHMBBIE OPTaHU3MBI ONPEACIEHHBIX
BEIIECTB, CMIOCOOOB YMEHBIICHUS M MPEIOTBPALICHHUS UX BPEIHOTO
BO3JICHCTBUS
3 Hanvune mpakTHYeCKHX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIEIYIOIINX XUMUYECKUX IKCIIEPHUMEHTOB:
13.1

U3yueHHE M ONMHCaHNe (PU3NIECKUX CBOMCTB BEIIECTB; O3HAKOMJICHHE




C (i)I/ISI/I‘-IGCKI/IMI/I n XUMHNYECKNUMHU SIBJICHUAMU, OIIBITHI,

WJTIOCTPUPYIOIIUC TPU3HAKU TPOTCKAHUS XUMHUYCCKUX peaKI_II/Iﬁ

13.2

HN3YUCHUC CII0CO00B pa3aciICHUA cMmeceit

13.3

NOJIYUCHHUC KHUCIOpOoAa W H3YUCHUC C€TO CBOfICTB; IMMOJIyYCHHC
BOAOpPOJa U M3YUCHUC €TO CBOfICTB; IIOJIYUCHHE YIJICKHUCJIIOTO ra3a u

N3YUCHHUC €TO CBOﬁCTB; MOJIY4YCHHUEC aMMHaAKa U U3YUCHUC CT'O CBOMCTB

13.4

IPUTOTOBJIEHUE PAcTBOPOB C ONPEIECIEHHOM MAaccoBOM  JoJiei

PacTBOPEHHOTO BEILIECTBA

13.5

MIPUMEHEHNE WHINKATOPOB (Jrakmyca, METHJIOpaHka u
(benondranenna) ans omnpeneNeHUs XapakTepa Cpelbl B PacTBOpax

KHUCJIOT U LIejo4ei

13.6

WCCJICIOBAHUE M OINHCAHWE CBOMCTB HEOPraHMYECKHX BELIECTB
pa3IMYHBIX KJIACCOB; U3yYEHHE B3aUMOJCHCTBUSA KUCIOT C METaslaMH,
OKCUJAMM  METAJUIOB,  pPacTBOPUMBIMM U HEPACTBOPUMBIMHU
OCHOBaHMSMH, COJSIMM; IIOJy4EHHE HEPACTBOPUMBIX OCHOBAHWM;
BBITECHEHME OJHOIO METajula JpyrMM W3 pacTBoOpa  COJM;
uccineaoBaHue aM(OTEpHBIX CBOWCTB THAPOKCHUIOB ATIOMHUHHS U

LIUHKA

13.7

pPCHICHUC S3KCIICPUMCHTAJIBHBIX 3a/ld4 110 TCMaM: «OCHOBHBIC KJIacCHI
HCOPraHU4YCCKUX COGHHHGHHﬁ)); <<3J'IGKTPOJ'II/ITI/I‘I€CK2UI
JUCCcolranus), «Baxneimune HeMeTalJabl H HUX COCIUHCHU,

«BaxxHel1me MeTalIbl U UX COCTUHECHUI»

13.8

XUMHYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIONIHNE  MPHU3HAKU
NPOTEKAHUSI PEaKIMii MOHHOTO OOMEHA; KaueCTBCHHBIC PEaKIMH Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI: XJIOPUI-, OpOMUI-,
voaua-, cynedar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUJIPOKCHUI-MOHBI, KATUOHBl aMMOHUS, MarHusl, KalbIIHsl, allFOMUHUS,

xkenes3a (2+) u xenesa (3+), menu (2+), HMHKA

14

Ymenue:

14.1

MPECTaBIATh PE3yJbTaThl JKCIEpUMEHTa B (OpMe BBIBOJOB,
JI0Ka3aTeNbCTB, IpadUKOB M TaONMIl M BBIBIATH SMIUPUYECKHE

3aKOHOMEPHOCTH

14.2

YCTaHABJIMBATL CBA3U MCXKIY PCaJIbHO Ha6J'IIOJIaeMBIMI/I XUMHNYECKUMHU

ABJICHUAMHU U IMIPOICCCAMU, IIPOUCXOOAINNMH B MAKPO- U MUKPOMMUPE,




OOBACHSITH MPUUUHBI MHOTOOOpa3Hsl BEIICCTB




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYAAPCTBEHHOM 9K3AMEHE I10 XUMHUH

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

HepBOHa‘-IaJ'ILHBIe XHUMHUYCCKUC ITOHATHA

1.1

Uuctele BemecTBa U cMecu. CriocoObl pa3aeneHus: cMecei

1.2

ATOMBI M MOJICKYJIBL. Xumudeckue diieMeHThl. CHMBOJBI  XMMHYECKHX

9JICMCHTOB. HpOCTLIe " CJIOKHBIC BEUICCTBA.

1.3

Xumuueckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKUX 2JIEMEHTOB. CTETeHb

OKHUCJICHUA

1.4

3aKOH TIOCTOSHCTBAa COCTaBa BCIICCTB. OrtHocuTeNnbHass aToMHas Macca.
OTtHOCHUTENIbHAS MOJICKYJIAApHas Macca. MaccoBas J0JIs1 XUMHYCCKOT'0 2JICMCHTA

B COCAMHCHUHN

1.5

KomnyectBo BemectBa. Momab. MomsipHass Macca. Mousipablii 00bEM Ta30B.

Bzanmocss3b KOJIMYCCTBA, MACChl U YHCJIa CTPYKTYPHBIX CAUHHIL BEIICCTBA

1.6

duznyeckrue U XUMHYECKHE SBJICHHA. XHUMHUUECKas pcakuus u eé IMPU3HAKH.

3aKkoH COXPaHCHUS MACChI BCIICCTB. XHMUYECKHUE YpaBHCHHUA

[Tepuonnueckuii 3akoH u Ilepuoanueckas cucTeMa XUMHUYECKUX JIIEMEHTOB

J.1. MenneneeBa. CTpoeHrne aTOMOB

2.1

[Iepnonnueckuit 3akoH. [lepuoguueckas cucrema XumMudeckux snemeHTon .M.
Menneneesa. Ilepuonsl u rpynnsl. GU3HYECKUd CMBICI NOPAIKOBOIO HOMEDA,

HOMCPOB IIEpHUOAa U I'PYIIIbI SJICMCHTA

2.2

Crpoenune aromoB. CoctaB aTOMHBIX snep. M3oromel. Dnekrponsl. CtpoeHue
JNIEKTPOHHBIX  000JIOYEK aroMoB TepBbIX 20 XHMMHYECKMX OJIEMEHTOB

ITepnonnueckoii cucremst J1.11. Menneneena

23

3aKOHOMCpHOCTI/I B M3MCHEHHHU CBOMCTB XHMMHUYCCKHUX 3JICMCHTOB MEPBLIX Tpex
nepuoaoB, KalikA, KaJbLHA (pam/lyca dTOMOB, JJICKTPOOTPUHATCIIbBHOCTH,
MECTATUVIMYCCKUX W  HCMCTANNIMYCCKUX CBOfICTB) n ux COCI[I/IHCHI/Iﬁ B
COOTBECTCTBHH C IIOJIOKECHUEM DJJIEMCHTOB B HepHOI[H‘ICCKOﬁ CHCTEME H

CTPOCHUCM HUX aTOMOB

CrpoeHue BemecTBa

3.1

Xumuueckasi cBs3b. KoBasieHTHas (MOJsIpHAasT M HEMOJIApHAsi)  CBSI3b.

SHGKTPOOTPI/IHEITCJIBHOCTB XHUMHUYCCKUX QJICMCHTOB. Wonnas CBs3b.




Meramnuueckas CBSI3b

3.2

Tunsl kpucTtainyeckux pemeéTok (aTOMHas, HMOHHAs, MeTajinyecKas),
3aBUCUMOCTb CBOWCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOU PELIETKH U BHUIA

XUMHYECKOH CBSI3U

Baxueiime npeacTaBUTENM HEOPraHWYECKUX BemecTB. Hemeraibl U ux

coeIMHEeHMs. MeTallbl U UX COeAUHEHUS

4.1

Knaccudukanus M HOMEHKIATypa HEOPTaHUYECKUX COCIUHEHHI: OKCHIOB
(conmeobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, aMmdoTepHbIC) u
HecoseoOpa3ymue, OCHOBaHMW (IIETOYM W HEPAaCTBOPHUMBIE OCHOBAHHS);
KACIOT  (KUCIOpOACOJepKale ¢  OECKUCIOpOJIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CPETHUX M KUCIIBIX)

4.2

dusnyeckue MW XHUMHYECKHE CBOMCTBa IMPOCThIX  BCIICCTB-HEMCETAJIIIOB!:

BOJIOPO/1a, XJIOpa, KUCIOPOa, CEpPhI, a30Ta, ¢pochopa, yriaepoia, KpeMHHS

4.3

du3znueckue U XHUMHUYECKHE CBOMCTBA MMPOCThIX BCUICCTB-MCTAJIJIOB: JIMTHUA,
HaTpu:A, Kajlusd, Marovusd W KaJbOWs, aJJlOMUHUSA, JKCEIIC3a. QHGKTpOXI/IMI/I‘ICCKHﬁ

pan HaHpH)KeHI/Iﬁ METAJ1JIOB

4.4

OU3NYECKUE U XUMHUYECKHE CBOKWCTBA BOJOPOJHBIX COCIMHEHUN HEMETAJUIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, aMMHUAKA

4.5

dusznueckrue M XMMHYECKHE CBOMCTBA OKCHIOB HemeTaiwioB: cepwl (IV, VI),
azota(ll, 1V, V), docdopa(Ill, V), yraepona(ll, 1V), kpemuus(I1V). Ilonyuenue

OKCHUJ0B HEMETAIJIOB

4.6

Xumnueckue cBoiictBa okcuaoB: metauioB [A-IIIA rpynn, mmuka, mexu(ll) u

xenesza(ll, I1I). [Tony4yeHne oKCUIOB METAITIOB

4.7

XUMUYECKHEe CBOMCTBAa OCHOBAaHMI M aM(OTEPHBIX TUAPOKCHUIOB (Ha MpUMEpe
THAPOKCHUJIOB ~aIIOMUHUS, OKeje3a, [uHKa). [lomyuenue oOcHOBaHWUN |

aM(OTEPHBIX TUIPOKCUIIOB

4.8

OOue XMMUYECKHe CBOMCTBA KHCJIOT: XJIOPOBOJOPOJHOM, CEPOBOJIOPOIHOM,
CEpHHUCTOM, CEepHOH, a30THOH, (GochopHOU, KpEeMHHEBOU, yrosbHOH. OcoOble
XMMHUYECKHE CBONCTBA KOHLIEHTPUPOBAHHOW CEPHOHM M a30THOM KHCIOT.

[Tonyuenue xucior

4.9

OOue XuMUYecKre CBOWCTBa cpenHux cojeil. [lomyyenne coneit

4.10

[Tonyuenue, coOupaHue, paclo3HaBaHHE BOJOPOJA, KHCIOPOIa, aMMHaKa,

YIJICKUCIIOTO I'a3a B J'Ia60paTOpI/II/I

4.11

[Tonmyuenne amMmMuaKa, CEpHOM M a30THOM KHUCIOT B MPOMBINUIEHHOCTH. OOmme




CIIOCOOBI MMOJIy4YCHHA MCTAJIJIOB

4.12

I'eneTrmueckas CBA3b MCXKOY KilaCCaMU HECOPraHUYCCKUX COC)]I/IHGHI/Iﬁ

XUMUYECKUE PEAKIUU

5.1

Knaccugukanus XuMHUUeCKUX peaklui 10 pa3jIMyHbIM MIPU3HAKaM: 110 YUCIYy U
COCTaBY Y4YaCTBYIOIIUMX B PEAaKLUUU BEIIECTB, MO TEIUIOBOMY 3(QEKTy, 0

N3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUUECKIX DJIEMECHTOB

5.2

TennoBoi 3¢HeKT XUMUYECKON PEaKIui, TEPMOXUMHUIECKHNE YPABHEHH. DK30-

U OHAOTCPMHUYCCKUC PCAKIIUU. TepMOXI/IMI/I‘-ICCKI/IC YpaBHCHHUA

53

OKHCIIUTETbHOBOCCTAHOBUTENbHBIE peakuu. OKHUCIUTETU U BOCCTAHOBHUTEIIU.
[Ipomecchl  OKUCHEHHST W BOCCTAHOBJICHHS.  OJEKTPOHHBIM  OayaHc

OKHUCIIMTEIIbHOBOCCTAHOBUTEIIHbHOM pcaknuuun

54

TCOpI/IH SHCKTPOHHTHQCCKOIZ JUuCcConranuu. KaTI/IOHBI, AHHUOHBEI. 3HeKTp0J’II/ITLI n

HEBJICKTPOJIHNTEI. CuibHbIC U cl1a0bIe SJICKTPOJIUTEI. Crenenn JUCCoranmmn

5.5

Peakiun wioHHOTO OOMEHA. YCJIOBHS NMPOTEKAaHWS PEAKIMA HMOHHOTO OOMEHa,

IIOJIHBIC U COKpaH_IéHHBIe HOHHBIC YPAaBHCHUSA peaKLII/Iﬁ

XUMUS ¥ OKpy’Karolas cpeaa

6.1

BemectBa u marepuanbsl B MOBCEJHEBHOM JKM3HHM 4YeJOBEKa. be3omacHoe
WCIIOTIh30BAaHNWE BEIIECTB M XWMHUYECKMX pPEaKIUid B JlabopaToput U OBITY.

HepBaﬁ nomMouib npu XUMHYICCKUX 0XKOraX U OTPABJICHUAX

6.2

XUMUYEeCKOoe 3arps3HEHHe OKpYyXKaromled cpenbl (KHCIOTHBIE — JOXKIH,
3arpsi3HCHUE TOYBBI, BO3JyXa W BOJOEMOB), CIIOCOOBI €r0 MPEJOTBPAIICHUS
[IpenenvHas nomyctumas konuentparus emectB (IIJJK). Pomp xumuu B
pPEIICHUH DKOJIOTUYECKUX TMpoOieM. YCWICHHE TapHUKOBOTO 3(deKrTa,

paspylieHre 030HOBOTO CJIOs

6.3

[Tpumenenne cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHHS U UX COCITUHCHUN B
GBITy, MCIUIHHC, IMPOMBINUICHHOCTU H CCJIILCKOM XO3SIICTBE. HpI/IMeHeHI/Ie
META/UIOB M CIUIaBOB (CTajb, YYTyH, IIOpaTIOMHHHI, OpoH3a) B OBITY U
MIPOMBIIIJICHHOCTH UX coeAuHeHuid. [loHATHe 0 KOPpO3UU METaIOB, OCHOBHBIC

CHOCOOBI 3aIUTHI UX OT KOPPO3UHU

6.4

[IpuponHble UCTOYHHKHU YTIEBOIOPOAOB (yroyib, NPUPOAHBIA ra3, He(Th),

MPOJYKTHI UX MepepadboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHavanbHbIE TOHATHA OO0 OpPraHMYECKUX BEIIECTBAX KaK O COCOMHEHHSIX
yriepozaa (MeTaH, 3TaH, STUJIEH, alleTUIEH, 3TaHOJI, TIIMLEPUH, YKCYCHas KUCIIOTa).

ITonsgrre 0 OMOIOTHYECKH BasKHBIX BCIICCTBAX: KHUPAX, 66J'IKaX, YIJIEBOAAX — M UX




POJIM B JKU3HU YCITIOBCKA

7 Pacuérnr:
7.1 o ¢popMysaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBOM) J10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPaBHEHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

METOJNYECKHUE MATEPUAJIbBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET
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